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*■ T?F?r ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3' 

5 "TS cS ?S5 TACATACG ATATGCTTCAATA TGCGCA igre-5' 
* Inverted ^Hp Inverted (Xbal) 
repeat (13bp) fttt (8bp> repeat (Wbp) 



toxPBSyJ(34bp) 



Mlul 



a ... loxP SEQUENCE (34 bpa) 
b ... SPACER REGION (8 bps) 

(57) Abstract . . cn(ir ifieH below whereby eene insertion or gene substitution can be 

Variant loxP sequences having the charactenst.es a) ^J^J^^^^TSJ^^ from the following wild type loxP 
effected a. a high efficiency in higher eucaryot.c cells such a nunal celta. W tavmg « «q"e ^ ^ T Q j and A. 

sequence ongmating in a coliphage PI by 'f^^J^ ( i e G respectively) in the central eight bases (the spacer reg.on, 

respectively) and at least one of the bases at the 6- ^^^-^j^iX & S p ace r region by arbitrary base**): 12345678 5'- 
each by a different base option^ ^.'^S^i ^S^SS^W «« undergoing specific DNA recombination wi* 
'^pe^eS-S 2 Ore; and (.undergoing specif, DNA recombinant w, th anotner 

t^oTsl^l^ the same sequence in the presence of the recombmase Cre. 



(a) ^»»Pl7T-v?6*OTI5<Olf±SloxPaByiJ{C*>^T, f»AS&<Z>8Je£ 

V—mm (T) , 3#i (G) , 4#@ (T) Xfi5#a 

(A) wSSw?V>4< i t)-ooffiSXV6#B (T) Xf27#a (G) co 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) y fefCre<7)^F?tT-Ct>»4®loxPS9iJiOffl^!RF^e«jDNA3a 

(c) y 3> t'-f— tfCreCO#?tT, [3]-<0KyiJfcfi"1-5 t 9 -oco^MMloxP 
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<»%&t&£<D±ftm&noftgtt?mm&z_mmX~1bZ> (Sternberg et al.. 
J. Mol. Biol., Vol. 150. 467-486(1981), Abremski et al. , J. Biol. Chem. , 
Vol. 259, 1509-1514(1984), Hoess et al. . Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) . f&io^ IH-DNA^H^^ID^ficD 2 o<7MoxPifi?iJ^#:ft 
t-^if-a-ii, Z<nr*V^£titzDM&m>®Vlii£tixm'fcft*bte*) 
Lfclfc) , ttzZnm^, g&5DNA#^±|;2o<DloxPg2W#£U *(T>- 
##3*ttDNAT-;fc 3 loxPIB?iJ£^ LT«#DNAaSfm#0>DNA$H- ±fcflP A 

(#A££) o CreS.i>'loxPE^Jfi/^xy ^-7 r-^"C«Ji$nfc^, 

io ^^^^DNAffi^x.TO(i, mmmrdtzrtvt^nmmj&x'hzmmmf&^W)®) 

H£fflflS (Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , ttft^A'* (Sauer et al. , 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988), Anton et al. , J. Virol., 

15 Vol.69, 4600-4606(1995), Kanegae et al. Nucleic Acids Res., Vol.23. 
3816-3821(1995) ) , hy>^i>^=-y^^^7^ ( Lakso et al. , 
Proc. Natl. Acad. Sci.. Vol.89, 6232-6236(1992) , Orban et al. . 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992), Gu et al. , Cell, Vol. 73, 
1155-1164(1993), Gu et al. , Science, Vol. 265, 103-106(1994)) h 

20 ft5 0 

T<S< (Fukushige et al. , Proc. Natl. Acad. Sci. , Vol.89, 7905-7909(1992). 
Sauer et al., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , m^)X J : 

DNA#^±f-2o<7MoxPgaW#£1-5<!:, tztzhiz® <0 ffi LS£ h g - V . '- 

fj^Riz^wmit!±m^m^t^LKitMiz.u^^hxhz 0 
M^^E^jtoioxPse^ij (mmm) im^^t^tmt>titz a ioxpfi^j«34j£Su'; 
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DNAEyiJj& 4 feJjfc9» 2oW13££Wj£;fr|R]5«K?'J (inverted repeat) tC#?£tl 

frixS - tdS*P?>n"C^5 (Hoess et al. , J. Mol. Biol., Vol. 181. 351- 
362(1985)) . 

loxPiS9!l (34bp) 



15 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
J£«IB$!I mSM¥] 
(13bp) (8bp) (13bp) 



» rSmtfcloxPSfi^J (^«loxPSe?U) tt» »^SloxPE?iJi:©Wefi»a 
^m**5£#fi**^ 2oO*MloxPBWW-ett»*WDNAtt»*R 

Jc£?dSjg# S - 4: (Hoess et al. , Nucleic Acids Res., Vol.14, 

10 2287-2300(1986)) „ 

*> 5DNA#*»«J*SiloxPffi3*J £ if£MloxPia?ij <BfflK 5*^ 

w ^ yt77 ^ iw i^^fi (Waterhouse et al. . Nucleic 
Acids Res., Vol.21, 2265-2266(1993)) , 7r-^;^^i^ 
-fyy^X K^^-^OlfA (Tsurushita et al. , Gene, Vol.172, 59- 

63(1996)) . ^9^5 ^^-IWl^WM^* 1 ^^ 1 

ft (Bethke^et al., Nucleic Acids Res.. Vol.25, 2828-2834(1997)) ***** 

20 i^l*^ -nbwww4fcfc-iaa«>**aiioxPBW. 1-****?- 
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loxPE^iJ (£*S!loxPE?>J) <D*&m^Xftt>tlX*$'Q. ttE?IJ<0»SloxPE 
ife^vWiSWJte^-i: £ *>KII#JiH±it£^£*?AU I Wo»»x.is^ D7t 

v^nr^sco-?, ioxPE*jw£s#*+#?»£sa 0 xPE#j n 

S: G p, A L 7!:3E JlffiloxPE^Jtt:, *«j5»ro|i*^lF £§UoxPE?iJ t 

«a*^.s^dse - •) , loxPffiyijw^s^^+^-cfcs - i^sflta$ixfc 0 
wCOctpi^, ^^S#rT'(i^^loxPE?iJiif*^ioxPi^iJi^ffl^, gfife 

1*. a»oEI-E7!lo 2 o»XHi!ioxPE3ajniI-ew«a«lx.SJt£:fi 2 o 
£>»£§UoxPE?iJM £ 5^ftSloxPEyiJS:litt-f « c t X-h 

5 0 £iblc*3P^<D@f$fi, 3f£MloxPE?iJ£'£gMloxPE?ih I, 5 

E?ijw«iiaioxPE?ij©»^i3ii:^ j; <9 , mmmmzit c&t-fzm^mmm 

*I^f fjfi, loxPEJiJtf)*'*— tf— M08M£T{co^T^fig& lJfiS 
R*tf>£J*3!loxPE?iJ&f£8i U ^«ttt*illl^ffi"CSf£tt&K«-*-5 ^ > 
K «fc 9, 2 owloxPEyijfBj-eo a ^ t'i— tf c r e fcfiff 

ssu s/c^^iz5iasE?iJS:atbLfc. a^sfci&KS^t, Ir)-e?'J£>2o 

OS *S{loxPE?lffl-?tt. 2 ocoff^loxPE^iJ^ £ I3]flie0>2&*-Ciia**.££ 
dsfi#5is, W±m\ox?imh L< ttafc3E^]w£J*SUoxPE^J£f*fi*;LJS: 



10 
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&o (i) ~ ( 2 l) cotteVX'hZ ; 
( 1 ) fco3EH3!ioxPE?!l 0 

(a) *»®P17r-^a*(Z)TS©SP±aioxPE?iJ|c:jb*^r % ^^8M 
^" S -*-**) ^2#@ (T) , 3#1 (G) . 4#g (T) Xfi5#@ 
(A) *>JfigO 9 t t-ocO^S&^6#g (T) Xfi7#S (G) 60 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



( b ) V =2 y t'i—ifC r e (Dff&TX If £MloxP@B?iJ £ OFbIT^IWDN A 

15 mmz.ixfctimzc±-r^ 

(c) y a^f^— tfC r eC0#£T, l*J-<0Ey>J£*T3 t 5 -OCO'££M 

ioxPie?ij<b6ora-e#^DNAm^^gj!5^z6 ; 

(2) ^T01tfr*fco«||SiloxPE5»J 0 

(a) *fl§8Pi 7 r — ^S^coTISco^^loxPE^J^io^T, ^^ro8M 
20 (x^—v—$M®) 602#S (T) , 3§@ (G) (T) C0i££^ 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



<b1*. 

5 (c) y IfC r eW#ST. l^-wie3rij*^ri-5t 5— 

loxPE^'J tWBJ-C^ftWD N A*a»;i£Jfc#g"c. 5 ; 
(3) y^yt't-fC r eWffSTTfcft*5E?!lSrW-r5fc5-oo^S! 
loxPE^JfcOfflT#JlttDNAilia*;tgJfcjiSfir. ±12 (1) Xtt (2) 

fa<ftw3ESi!loxPE?iJ ; 
10 (4) EfiJS^- : 2 6 , EflJ*^- : 2 9 , E#»-l§- : 30, E?IJ#^ : 3 5 , E 
?IJ## : 39, EJUS* : 4 2 XI±E#I#* : 4 9 T*$4x5E?'J-P*>S±!E 
( 1 ) E«w3Efti!ioxPE^J : 

(5) ±ia (i) t£\i*L (4) t^n^^cfamcD^MSiioxPE^j^^-r^DN 

A ; 

15 (6) t h—o<Dm±m\ox?imRif±.B (i) xii (2) etto^ns! 

loxPE?iJ£'>&< i — ^r<5DNA ; 

(7) ^mox?m\\kmgmox?§zw(nmzffim<D&fc^mAztitz±.iz 

(6) lEitODNA ; 

(8) Sv^ft/i5E?iJS:to'>/j:< t2o<7>±|5 (3) I2*i0>3EJ*SUoxPE 
20 *lJ&*rf-5DNA ; 

( 9 ) Z ^ H ft -5 E?'J £ fc o 2 o to 3E B S 1 oxPE?iJ <D ffl j^Mo it fc ^ # J¥ A 
$ixfe±te (8) : 

(10) ±fc (6) fc^L (9) ; >-rn/1'iwieife(DDNA[Cj;o-C^K$5^$n 
25 (11) TECODNA (a) &V-DSA. (b) Sr^ nyft-f C r eO^ST 
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(a) »*sioxpe?ij, ae : f-A&tj«±ia d) xt± (2) fsfcognsiioxPE 

(b) §?£MloxPie?ih l^BStfDNA (a) ilBIi:3E*S!loxPB?iJ*wO 

5 )ilR^^i-5^DNA 0 

(c) DNA (a) iCfc^Tae^AiSfce^ BK**§ftfcDNA. 

- 3le^ 1 ASt>*jt^S-"FBli^^^^c^^ , j^5ff«coJl^-efc^ ; 
(12) Tte^DNA (a) WDNA (b) £ y ai't^-lfC r e 0>#£T 
(c®££-yr, TI2C0DNA (c) ^l5:a^*5lGfSim 
10 (a) S>>t^&3ia?iJSrt;o2ocD_L!e (3) iafcwXftSUoxPETiJ (3E&® 

loxPia^y i au«a5iisioxPE?ij 2 ) atwie* A&aEasioxPEJBj i /ate* a 
/«hshioxpe9ij 2 cojiistc^r-ra dn a.. 
( b) ^^MioxPia^ij i , Mfc*BRTfgmmox?mm2Z^(Dm^i-z>&V: 

DNA 0 

15 (c) DNA (a) WS^Tfcfi* Aa«»fc*BfcmM*lfcDNA. 

ae^A&tf&fc^BliSv^g&SttS^ae^fcS ; 
(1 3) Jt^BiJ#tgW*ae^-Ctt<c^c:i:**SF«ti-5±S (ll) Xfi 
(12) tmnfrte ; 

(14) ite^AiS«tB«*Jie^^l±^^-i:S:«f*t"**5±E (l l) Xii 

20 (12) bm<dJj& ; 

(15) DNA (a) asttJIS<&*feftDNA-C*>9, DNA (b) &77*Z K 
DNAX(i~*^^DNA^-r^xr'fc5^<b?:#^i:i-6±fe (11) ^ 
L (14) i^-f H*»Jw3E*(0^& ; 

(16) DNA (a) i«^fe($DNAT'fc^ DNA (b) ^AS^T'S: 

(ii) fci^L (14) \,^-ftifrlzizWL<n1ife ; 

(17) DNA (a) *^*iDNA^^/^^MDNAtfc^ DNA 
(b) i^7^; KDNAXIi^iMDNA^-f^tfc^Ii:^®^ 

5±E (11) (14) ^-rfuw-sa*^* ; 
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(18) DNA (a) ^-*ilDNA^/^WMftDNAl?fe(), DNA 

(b) tmmftx°m&£tiz> - tizx 9 z*is^D n a t ^ 5111 5 : 

k£¥fmt1-Z±m (1 1) fci^L (14) \*^Tftt)^ztm<n%&: ; 

(19) DNA (a) WZ*iDNA^/^i57f; ^-f^-CfcS d i: 
5 »ii-5±IE (1 7) XW: (1 8) Ja«©*j5fe; 

(2 0) ±fd (6) fcl^L (9) V^*L^tc!EicWDNA£&£#±|C^1-.5 h 
7 y X is ~ y <? Mifo ; 

(2 1) _kft (6) fcl^L (9) ^r*l^{-ia«WDNA^P,/j:5E3j| 0 

10 Hili, ^SloxPEJiJw^ricDNAWflljSSr^-t-BI-eifeS. (s) lt±yxffi. 
Sr. (a) HT^f-fey^SK^-t-. 

si 3 1 «£jBfto3Enaiioxpejij(o^^— v—w&<r>§m (r 

15 ^-fe^**) 4r*H\ 

115(2, ^/&£ftf:: 2 &M&O^S§!loxPg£?ijW 9— «#0)E?iJ (7 
^^iry^ll) Sr^-f. 
20 El 6 tt, iS^^DNASrSS t Lfc*&tf>, 3EftSlloxPE?'JW"C?ro V =*>t*i— 
■tfCre«#lift*.R*£;S:*-r«iC:®-efe5. Tmj (i^MMloxPia?iJ?r^%L. 
£^±<0fcftr±loxPE*]05|fi]#*:^-ro 8#ttB s a H I iHteLfcit^afrtfro 
S£ (bp) 

H7fi, ^"7^5 KpBRwt<0*iS*^f«^;ia-C*>S. l"Lj ttff^SloxPE 
25 ?iJ£;i*U ^±O^PnttloxPE?'JO|pIf Sr^f. Ap R\tTV t°->V yffi& 

ate-?-* o r i iz±mm<nmm*v vy^-to 

0 8tt, fi-#0>«te»£S!loxPE7iJ;& s , fl&^WJJ»tw3EHSloxPE?!l* J #-^^ 

^L/tiE^DNA^^-rm^llT-fc^o TMj H«ft£iloxPE?«J«r, ^Lj \t& 
£MloxPifi?ij£;fcl*U ^!?:±O^P|]J±loxPE?iJWlSl#**1" (WT<^l2IT*bftJ 
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t*"C*>5) o Tfp]#W^niiB s a H I h %7jk L, &3=(4B s a H I 

tKHfcBrtfoftS (bp) £^-f 0 
HI 9 (4, KpBLArautant«0«3gSr^t-«tSS|g^fc5 0 ±H|fl5^(ipBR322 

5 E10IJ, it«^DNASr«Jfi Lfd§-£<7), 5?£MloxPE?iJ £ ^MloxPi£?iJ 

Dralf-f ^£^1" 0 

IHl 1(4, KpuLwL (A) , -fy*% KpuLwM (B) RTf7°y*% K 

puMwL (C) <r)m&*fF+%&mvhZ> Q 
10 012(4. 5 KpuLwM<0«&£^fcf£ftS^$DNAoe?iJ&^-fH 

**0>T»3IS#loxPE?iJ(34bph ZfiTilfttti^^-f— ««(8bp)"C 

111 3(4, ^7^? KpulfcrLO«j8»cfflv>fc3EJia'S'fiKDNAOEJiJ*7i%-f-H 
"PifeSo **<&T*fc«#loxPiayi](34bp), IlTHSi^^-t-IKSbplf 
15 '£££#ALfc£g(4*^^LT£>3 0 

Ell 4(4, 7*7 X 5 KpCALwL (D) &V?yX* KpCALwM (E) <Dfl|3I£^-t- 
«S;H-e*>5o CAProlJCAG/n*-^- G p A(40 -tfu t'ytf V A 

mi 5(4, KpuLZM (F) M^7^? KpuMOL (G) eoflfl££ij*-*-8S 

20 ^EI-C*fc5. S p AttSV4 OOo r i&tftfy AE5U&?jH\ 

IH 1 6(4, ^7^^; KpuLZMOL (H) RVzfyx* KpuALZMOL (I) <DWMi 
jp-tlg&m-eibZ. T p A (4^ 5 i?y*ci-— VtoTfiy AE?iJ£^-T 0 

HI 1 7 (4, »£SloxPEyiJ i ggHMloxPfi?iJ t nmfr&trttiz.*. <9 , 7°7^5 
KDNA (SMftDNA) ±K#?£r <5 lacZitfc^ £TtV ^/^y / Al[;}fAft 
25 SCiSr^fcAOHSftwll^igT-fea,, 

121 8(4, 7"7 7; KpCALwMds (A) , 7*7^; KpCALhmBMds (B) TkSFfy 
7- \ KpCALGFBMds (C) O«ig*^1-|S^@"Cife5 0 hmBliW^n^^y y 
B iH4iHs^, GFB(4GFPir7U^-7'f '»Wtt3te-7-t OiB^ae^S:* 

"To 
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Eli 9(2, Tf f /^>r/u^y/A±w5tfi : ?-roii«3?iiw»*«r^i-ig-e*,* 0 

raoi=9T*CV-lHiSl;@^^t 0 Kt-fflfiHiTfy *-OU*0>Boi =60 
60%, moi=100-C»4*?l90»<Z)iHBJiaiS#< jfefe^ixfc. 
5 0 2 0 Mt, »£3!loxPE?iJ t ^*S!loxPE?iJ t <£>*a^£fr-£K J; 9 , 7*7 * $ 
KDNA (^DNA) ±lzft&1- ZlacZmB+Zm!fc<Dpk&ft±<Di&B*{zmAX*Z 

HI 2 1(4, Mo^fe^Ji(^jte^^g^^^m$r^1-|llT*fc-5 0 ^ ^ 
o-r-r i'i'BftttOtefcro 6 «c<0 (C3, C7, C8, Cll, Cl9, 

10 C28) id, ^n^'tLCrellM^X.Tr y?-r/UXAxCANCre^nioi=5-C\ K^-ffl 
M&^TtV ">-O^AxALZMOL$rmoi=10, 30,100, 300T'TO(; 1 B£IB|fli5Sfe$-£fc„ 
iHliattctwJ: 0«J«ttft/«C5dS. Kt-ffiffi^t7f/' 7-r^*£raoi=100-?$& 
Lfc»£\ 10% (C19) *»Pj30» (C8) roaMStftf <5fe£$;h,fc e 

15 WT«H^^o^ri¥*ffl(3|ft^i-5 0 

#«Efc::fctt32£J*S!loxPE?iJi:M:, lF£gloxPE?iJ0>*'<-if— «Wc0>#!£ 

('^# L!i^irolI©I^^^A,ti fc <£ v \ z. z [' ^ ? > (4, 

20 0y*.li, MSJloxPE?iJ, ^M^loxPE?'! 1 , £*3!loxPEyiJ2<75 3««<BloxP 
E£J##SE-*-S#e\ SP^SloxPE?iJi:Xft®loxPE?iJl, if £MloxPE?iJi:£ 
*I!loxPE#l 2 , £H3!loxPE?iJ 1 £ ^MMloxPE^iJ 2 <7)^rix^ixcom^-ei4, 
Cre # JlfcHWAifc* *. £ JE # HKWfc fizP>fc^::£«:^5. *S»1$l*tt 

25 ' co^M^loxPE^J t ^^loxPga^ij t S:*) t»> C ^^J3So^fe^(cffi^iA A, 

, P] i:ffi^*?-fr(7> 2 ooioxPid^j^faK'-ffif^jtiE-T-^^^-rs^^ 

DNA£, y 3>f^— tfCretttl-ilfflflat-WAi-Slli^.tO, *1"£fti!loxP 
Id^'J t'9U h L < JiIF£i»loxPK?iJ if HCi 5^A£J£lc «t 9 , loxPEW 
4 ^#?9E-t-5ifrei*^^L, #A£J&£tt&&3»*^fr*0>loxPE 
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fiJWJ (*fASJCi s BP*S!loxPiayiJWC*)4itf3Efta!loxPEyijniJ) -c^o^mLs^ 

PA^ixT^Sae^itlft^ixS. t£oT, »WS<0?fefe#tea?J|3iloxPE?iJi: 
^£MloxPEW#£i-ftli\ *oa^fcffift<0iie : F£3Msj: < >£A-f 5 - £ 
#"31116 ifcSo 3Eft®loxPffiyiJi:»4S!loxPE?iJi<Z3ilfl^t>*Wto«j 
K:, ^toDNAM&x.SJ&^igc <b*^ 2 oro«HS!ioxPE?iJSrffl^5 - 1 1 t? 

10 

*!SiW0>2E£!iloxPia?iJl±J£tT<A«fc 9 K LTHaiSJifc. 

loxPE^J<&M4*JW4#£teLfc«llinoxPEyiJi: LXti.. 
&gcD 7#g<0&g£G75>(bA(lg&L7tEWft (Hoess et al., 

Nucleic Acids Res., Vol. 14. 2287-2300(1986)) 0 tOTj't'fft-eH, T> 

^^wffiie^ <o mm i - if^m 1 oxpie^i ^ ^ usioxPEyy t a u mhtitz 

Lfc*»8£i»3iJ«, tf-t-^v^ftte^^ (2o<DloxPE»Tifi&;i#& 
ZhbXI-^'t <syM>&*$:D) T\ »4SloxPE?iJi3E*S!loxPe?iJtwrfl<iO 
20 J»ftSl;lKJ&Og«fc£J*rLT^5. l^COT^*? KT'OCreKJ; 

5 »ifc;t£JS£<0*t A Mlfe^ *« U US » fc IBM J: S 8&£fT o XV 3 

5ifi*x.SJtSJ3^WloxPE^Irt^ia*«:ISl^Ufc. S«»7yt^ i££ri8)* 

ail-1t*LfcSEftS!loxPE?"J (If24ftffl) &tf»£moxPE*iJ«r£trDNA£&fir 
CD#£Kcfc9#l$U jgy$fcft*cODNA*rfi\ flUtf?"?*? KpBR322£»JPS» 
3R^kLia*^^LfcDNAWr^^i*i38i;. Jf£SiloxPE?y;ftU { £ftiUoxPE?iJ i: 
&jg£-$-&fcDNA»r>i-£SK£ LT3|i>t. !<D&1fDNA£in vitrotf?$t«2£-C 
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ere® e t as £ tiiits^ &m \ mm^mmmmvmimmn^wii-^ z 
(i ) * -<-^-m^co i # @ xii 8 # @ (Dmrnzw® t x t> . »£sioxpe?>j t 

5 Sf£"?"-5 ; 

5#iw«*-cf4r<-aij*ii»aHP4-c?iitf ; 

(4) 7#a<7)i&g£g&-f5>. 1>|BJffHBiA/ir-C#*v^s, SiSnr<-ffl 

if ft ?> fi\ I?±MloxPgfi?iJ £ « HSloxPE^iJ i: fc 0>a£-Cj|a*;t5ft# 

jg#5<t, Cre(;<fc5#]9 mtSjei-«t "J , 2oCDloxPE?'J (fftlitffS 

te#ttafi*fcoTV»fct\ Vvfc>t$>5# !/ x-flljt (Holliday-structure, Hoess 
et al. , Proc. Natl. Acad. Sci.. Vol. 84, 6840-6844(1987)) WAS 5. 

2 o<7>ioxPE?ijM^(oia*^.siEfi. a-r^^-f— ffi«oTflojroiiro 7 # a t 
25 8*iwj£srow*s§]Wr$n^^Lfca, ±{aij^«9 i#a 1 2#iofii<" 

W^W$*uf?^t-Szi{iJ;95J©tt^T-f5-i:^*PfjixT^5 (Gun 
al., Nature, Vol. 389. 40-46(1997)) 0 lot, 2 # i *»P> 5 # 1 
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m&m* xmn t tz t> <» -c h 5 - 1 # m b t >\z & o tz 0 
nkiz. m&<vr vM4i?mx\ [nuia?ijo2o^^MioxPSE5ijF^T-toiia^xL 

n&i>tii&m<nmm^fcftLx^tz 0 mz.\t, 3ti«is(G)©CN» 

10 Sot, if^loxPE?iJl^y^T, W©8)g| fgjg) <0 2# 

g (T) , 3#g (G) &t>*4#g (T) ^S^iitf-ftS — 

%&mz.w.&ztitzmmm&mo*?mmmmmmortm\\*%i-%\>m± 

tf^>®£titz 0 

tZX, ^^2#@^P>5Se<7>ftE^-«S^{t^<t 7#gcD&S<0g&£ 

20 5r*i^^>*/t^MMioxPiB?ijno^T> w&mox?%mt<nm&z.mifc$))&, 
cia^ijro 2 oo^^MioxPga?>jp B i-c*com^x.sjs^^)^^^f^ t fc 0 2 £ 

Lfc^£§noxPifi?iJcoiJ £ ^ fit, ^MloxPiB^iJ <b ^m-a-yrT-mi^xL 

gmioxPmmnm±+ttMmz.%)mZ7f:Ltz„ T2C/G7A(#2171 > i2^J#^ : 
26), T2A/G7A(#227K E^J#t = 29) . T2A/G7C(#2272 , BE?i|#-* : 30) . 
G3A/G7A(#3171 , £ V\ # * = 35) . G3T/G7A(#3371 , id *U # 3" : 39) . 
T4C/G7A(#4171, &#m% ■ 42), A5G/G7A(#517K E*J#-§- : 49) „ ft^T'^, 
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T2A/G7C(#2272)&OCA5G/G7A(#5171)roS^36*tt^?|f^il!^ofe 0 fcfc, 
(7)M5r^1- 0 m*-\1Z. T2C/G7AJ4, 2#B_©«aS*T^fjC^, 7*B<B&££G 

5 !E<£>^2lc:^*ft-ci>-5 0 

£J*SloxPE?iJW\ »£iUoxPE*Jfcttiffllft;t£f£:*jg::$1", 2oo£ggy 
loxPEflli' ^ L-e»ii*i^3&*-Ci(fl*x.SjtEdSje§rfc - i i 9 , i %&<D3+W& L 

io lot, m^mioxpmvzm^x. ^^<Dsm.m (*^<— mm ©2t 

a (T) , 3#S (G) . 4g@ (T) Xfl5#g (A) Oll©H'M<i: 
fc-o<DJ|MU t 6S@ (T) Xf47#g (G) (D&&<D 5 t>'J>te < t i>-j?<D 

15 £<blc*|g^;f ibCt, l|/j:5e?Uo«||i!loxPE?ijo|B-eilfl**.S^«sfi^5 
*»iT5*^**fLfc 0 -tOflUt LTT2C/G7A(#2171) £T2A/G7C(#2272) &mif 
^*iP> 2 ««0&&iUoxPE?iJM jg^ e>fca»ofc. 

{4. »±S!loxPE?iJ, ^HSloxPffi^iJl, £HS!loxPE?!l20>, < > fc 3 SSi 
»»#IH4^n/jj5ioxPE?iJ*Affl Lfc - £ £*i*U ftiEI-SJte^ 

20 fto ±.x^mx*hz>» 

^Wroite^Hlft^fett, S^SloxPE^k ate^AXtfasssloxPE^J* 

25 t?)iftDNA (b) b&!) ^y^-T- if'C r e CD #£T(- D N A 
£tz*%m<n'M&?-m&m£l*. Zvs;gft5E?iJ£ko2o?y£MMloxPie 
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m (xhmioxpejij 1 &vmgmiox?nm 2 ) fttfae^A&aaiiioxPE^j 1 

/ae^A/ag^loxPEJFljZOffil^-t-SDNA (a) <t N sjhuoxpetu 1 . 
it^B&tfgE&SloxPEm&w<0ffifc^-r53IWDNA (b) fc^ya^tf 
If C r e<n#£Tfc££$*, DNA (a) *<0«£^A£fc£*Bt-g& 
5 t5:W^^5o £*SUoxPE?iJ 1 t ^gSloxPE?iJ 2 i: tt C r e ft 

So 

lojP&&lb&&mo*P&yi&m^iz%m\z.r>$t&m'tZ&* ££§HloxPE?>J l t 
10 tgMSloxPE?iJ2S:ffl^5»^t)l^fl6-C*5o ift^«W^^oite^ 

* 1\ tb^ieua ©ifefe^ *> e> a» c *»£HioxPE3Rj t £ai!ioxPE?y t &n 

15 ALti3< 0 If41!loxPe?iJtaEftS!loxPE^Ji:OlB!Ktttt*03ie-?-A^#ft 
LT<fc<, :LO*J^mtfci : -|l&i:tt'9, «e*Aas#&Lfcv**frfctt. it£ 
^JfAifcS. 

ff£3UoxPEf'j £ 3gaaioxPga5«J £ £ff A L 2 o<7> 

1oxPE?iJO(H»w % iAli 5 ii-5Jte : f-B*#ALT*i< e ^^DNA#^ 
20 14, Wx-tf?"?^ KDNA-^Zl^^DNA -?-T/W^ 9 (-fcib^C ^^i 1 

£ fc5 fc<z>*ffl v *T fc «fc i^. z wilted B i: £H3!loxPE?Uas# 
25 *siBeiawftfeft±rolf^loxPE^JtaE*SloxPE^Jt»f!llt-fl»A$ii5. ^ 

»ia<75itefeflc±w2o<z)ioxPE9ijrow{iiie : F-Ais#fti-6ii'frtt. 
efAaisi^iiafif b aq* a $ ae^nsi t * 6, &£#±w 2 o^ioxp 

E^JW^(cae^^#&L^(/>*l^(C{iite^Ai:^5o ItttDNAW 
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LA»t, il€c-7-A«:|»^TfcSe!fe*±^tt2owioxPe?«Jf4ffS1- 
6 - £ (3 J; 9 x ftxf Z <D9k&fc±.(n 2 owioxPEfiJWJcite^-SrifA-f 5 3. 

?-k£fctJBffi» DEAE-dextrani£ s ^7x?-> 3 yS, ite^flfcfc if WfcJSfl;^ 

-t?£ LTfi, ^Sro2ml7*^^ 5 K E&*<DFLP^ =*'->*- a ^ir* • A— 
^ WpSRl ^7 * 5 KS*05R, ^LTCre&^ajiff <btl5 0 . 
»*Wia©Jfefe*{w*)?)^i:A2owloxPE^ISrffA-f5Jwf4, WfUit. 2o 

t-^DNA^RNASrHtI^Lfct)Sft^^&-eliasa^A-r'5^^ ^a-*-^ 
V ■ir?-=-T$'< frX, ^/l"< * ^ -< 'i- * , i-B^A-Xft^'ri^fft^S^. 
25 *!6W<Z)«*SloxPS?iJS:ffli. v^*)*!l*fJlS^^±T-c0iie^a^?£(7)fi],#.li. 

* * if 0> £ 4 /u* << ? 9 - & ffl i « f- Jj iB *? I± s Sfe£#-h"?<£> § BJitfi^fl A8R 
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5r^n-->^L/iimi^?)^\ L*>tx — insert t % 1® 

^T, *ISWJc«fc5^i£-e{i» 2o<moxP62?i](ai£ij=4xfc&5»£^<7)fgJa£ 

at* t -t- 5 »tc *j pa n v , h 7 y * v = = y ? mm <D^m k m v ^ 

ffl(Dh7^^x-y7i*tlt ££fti^ginoxPg2?iJiIf£SloxP§d?'l:: 

*sioxPia?iji^*sioxpgE^ji wiw^ i wae^-srJPALfcattDNA^. a 

lKb)Creg6£#A^<5 C irKJ; 9 . (a) (b)ffi#fl**A$ftfc«att^»il&-C s B2 t ; 
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5 ^Shyy^^x^-^life^S^lT^^^^ Sfcli^ (a) (b)p5J#£^ 
^fWt-*A1-5fc*JtT-, aW«IMH»iliM{cw^iWae : f-SrfllA-rSwi: fct? 

DNA'MA-^W DNA /L- ^ i: LT, Tf/^/M, l^-^A-^* ? 

,v*mi*mi <bti5 0 ^^xt LrRNA^>r/^A^f tan, #k 

it, T?/ U>v*>f; A&tfa#}it&?-£ifALfc:75*$ K^? 

* -< /u * £ * -f f^K u T £> # , ft x-z. <n <y ^ >v * zivsmm. ta t'&m trfy 
* >T A-xtf^jI LfciBUI&KigtSfe [HJ($^Sf£§UoxPK?iJ £ £*5!loxPE?'J 
i Wfflfci Wae^fcftALfc:/?;* $ KDHA4-BEI|iBlia»r*Ai-5 4: £ fcKCreS 
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(inverted terminal repeat : ITR) /SF£MloxPE£iJ/^V ^— C/^^iE^J/ 
»£5!loxPK^/ite*A/3EJI3 , loxPE?iJ % <^MS(wloxPgB?iJ^^A LAcTx/ 
<M/u*a«i*tf e>*iS. ^-T\ »*SloxPE#J/*e^A<©«frttE lfcffcft 
15 ftKftASfta. ^3fe«e*B#Affl7 , 7.xS KDNA^iJi LX\*. »^®loxP 

y >r- i/y^mq/MB? b /as jisnoxPE^fliie &*r-f -5 -fy * 5 

-7-A/^SloxPlB?iJcD0)5^^7^ * KajfeO^aioxPEW/^^y^- 
^W/atfirf B/«Hi!loxPe?iJ^«* $ titzm&z.TT/ 

25 f&£ Stifle 5 ^^/U^DNAI41S Si-fa t^O^^/U^^ (virion) ft 

So 
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itefiAfflWTfV *^*^M3!loxPffiyijrol*A4£KW:, A 

-Ci«fcv\, ^#o#AMo0iJi: LTfi. L3ite^fcE2Aite^£o|ir|0>#«ii; 
««, E3iteiF-0»;3fc8Mfc, E4Jie^w±«(Ettt*{|||oiTRi:wij/jr^ds^»f c, 

5 w*ie>ott«J-3E*SloxPe?iJ«r«lAL'Cate?llift*fT5#^. 

577/ ^-Y^^DNA^^-Y^^fe^- (virion) < /n -y ^r— is^f&ti 

(AAV) /jlifW^^/U^^^^-cp^^tLS^-Clft-^SiXS. nc^t, AAV£ 

e^AlCJSAAV^^-KI-^^-r^^a^i 1 (Rep) msffl^ 

t*'g'*»*"Cfct)i"^100J!tti£b-fC l *5fcft, AAV©£<M/i'*iHzVf£fiM'* 
25 Lfc**, 2o<moxPEy"J£J*ALfc^^*&fWCtao *©#AttHtt, 
MVfc£^»ffi#£#£^5ig;*r[6|K«Ry'J (inverted terminal repeat : ITR) 
Crtffl8#2* U\ -<7>2o<moxPie?i)£*f ALfcAAVSrfc: M:jJ4t 

Jfc^-e. MMloxPie^J > ^^SloxPgfi^iJ £ WIS! t i ftiHs^Srff A t fctltfe 
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DNA^ A»P>/£5Eil>, Cregfi fc L< ttCrejtfi^&a- K-fSDNA^ 

-r 5c <b k j: •? , ^^±!c#s-ra 2ooioxPge?ijo^}^^tiytAAV3te^ 

fc£ft®loxPE?l]£#£3!loxPE?IJjiS#£U £ kK^eDMBfCAAVWITRtftat 
t5W*-C, AAV»«j6itfe^li±'<#£Lfc^fcit>» AAV*3fe(Z>«e^|BmLM 

5c #ALfc*£W*5K/,£ofc#g\ »£§UoxPE?iJ£:^g§UoxPE 
*|J<&W Lft^«#DN , A#*£S:41-S - i: \z X. V , fl»A Lfcitfi 

^&5fefifcfl»&ISfc< £<biw, *o&??tf$fefe#^a>at£*wJfA 

#&g[;:ftofc*g\ 2ooloxPE5'J#&fe#-fcfc8lo"{V5fc*, ituxEL/c^ 
15 jfe-eftttWite^&flPA-t-S^iiST^So ^0>«fc5fc, #369!«o£JISloxPE 

^ijsrtoDNAii, sfefe^oite^tfflSA&v^^iftic-e^sag^f&a!^ 

#35IJfJ<Z5a5&SloxPE#J£fcoDNA£liai£ LTfflV^^I^ !£DNA<75&flj}£f*!^ 
20 il5 (Blt^x^^, 1994¥4fl#. 20-45 I, ^flJJI*. 36(1), 23-48 

(1994), &xfztit><D$mxm.m) a . *&w<Dmm\zts^xm*irti<Dijm{>m 

•M/u^^-tciSallA^ifc:: IX'.t, mfdlv yuVJjvx, T=r J 

25 'M/i'*, •»'K'^f&ORNA'>-C-uxSp(c*5E^©aE*S!loxPE#iJ§:t>oDNA 
*>5VM±*ff£:l-5RNA*iia^^-:-#\ + 5^fei $ *»f ^H-5 0 Z<D$X\ U r 
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KDNA*riagf«:rt^#A-rSIn Vivo fe, XVk h/4><b£>5*I<7>SB8S£&& Lft 

5 ft-x*mmtetmmizmAL%(nmM$:fcft\zmi-Ex. vivo (bhim 

^>'*, 1994^4 £-S§-, 20-45 H, ^ f"J*|f, 36(1), 23-48 (1994) . RtfZtl 
*58WWEIK(C*J^T. In Vivo ffifcj: 9S#1-5»g-ttf&if B ^ 

io wii«^{cjci:fcas/iift^K^j:9S4Sii#s„ ey^wr, bur, & 

Ex Vivo ffifcJ: 3 '&£K2jlC, t (flfctf, 
15 ^tz'&, Z<nmi&$:t h^m-fztfrftfrtiZo 

in vivo feii<tos-^"f<5»^tt,' o«jp]^ib w*.tt* mm*) ztv 

HfffilwJ:«9WjKi-5wiiS-c*, #J;tte\ £*ffllaxPE*J*fcoDNA£S8]fcJ$ 
20 #J (0iJ*.tf, S£®£ftfc*, ifi, ^SIA***) K*WLfcSL 7 4>^9- 

*fc£aSUoxPE*"J*fcoDNAfcft;l, SaSlloxPEyiJSrtoDNASriia^^ 
^c^/u*^*-£§!i#Ht:L-tt>J:v\ £<bK, £J*3iloxPE*J«:fcoDNA 

%<n*m. M^t'ia^)lt»to:^s^5i\ att3Eai!loxPEft , <r 
fcoDNAi: LTO. 000lmg~ lOOmg, #£L<I2 0. OOlrog- 1 OmgT'fc 9 , 
»0 fcl^UfcB 1- 1 EIS4-t-50Asa^-Cfc5. 
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JiJLhM\ m&WloxPE&lb%&mox?&9\\<r>1iafr&s t L < ii^a§UoxPE?»J 

i > « RaioxPE^roia^w 2 ooioxPie^ij^fflv ^fea^^ae^iifto^rffi 

5 -5 3o<DloxPE?iJ^M^fr-t±-> LT, 0»l;tfi, »£SloxPE?U£ 2oWfIS 
loxPlB^J, 3o<z>£SSloxPE0JW*tf-<b*iS. S£i!loxPE?iJ, 
^^MloxPSa^iJK MMloxPE?iJ20) 3 o<Z5&fc51oxPE3»J#H— DNA±K#flE 

-rzm&tMk Lxwiw-tZo Bp^suoxPEyij/ae* A/MsuoxPEyin/ 

aM5 ; ?-B/£H3!loxPE7!l2& - tf»Wlc*rf 5DNA(a) fc, Sf£®loxPE7iJ/Jte 
10 ^-C/^HMloxPE?iJlS:*'i-5S^DNA(b) t«:y 3^^— ^CreW#?tTl-S 
JS£#5£. DNA(a)«fwa^A*Jte : ?-C{ciKft-t-5r:iiSt?#5 B St 
^DNA(b) Wftfr <9 I:, aH®loxPE9'Jl/ae : f-D/a6*l!loxPE5iJ2Sr*-f 
^DNA(c) ^yt'i— i?CreO#^ET{-SJC$*5i:, DNA(a) ^Witfi^f- B 

15 DNA(a) \z.ft^hW&.<r>1kfcl-<r> o ^ i Wwjt^^&ttStofcfi^fc**"*" 

^^c^|§0^^^^loxPE?y^fflv^fcit{B^^^s f ra^co^^xIft0^•t•5o 

E*TW0ijT?. gSMloxPEyjfi, ihHa#a>2#B0>4ft£*T7&»e>C~ 
7#g<D&££Gri><bA^<Dg&Lfc:E?i| (E9J#*: 2 6) Srffl^fc. 

20 (i) rr/ •M^yy A^ffEE-rsatf^F-roii* 

^^/L,xyVi^(D^SloxPE?iJi:^MloxPE^J^<7)^l-ffA 
1-5*t?**Wro**aioxPEyiJwW«ltt«rttBUfc. 

=t^-%%mz, CAG7 , n^~^-/ff^§JloxPE?IJ/^mMloxPE?'J/^y AE 

(CtfA L tlli t7fy^/W (AxCALwM) * fESU L fc. ^ - 

HW9CAGyp^-^-<htt. iSGSS^**-*: LT<l*M¥3-l68087^«^M 
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lacZiH£T£lf£§iloxPIE?lJ t SftSloxPfi^J t (Offl^ff A LfcSWfcDNAtf^ 
tt, »MloxPie?iJ/lacZitf5^/^MiiloxPgSJijOfl¥it5r^i-5 7 B 7X « K 
DNA Ht transfectionfC «£ <Q &&&& id A iTjj Li>L, 
transfection(Cj;5»^O5te^WAW{i^l0%(Ct 19 , 
f±BWDNAS:i»A-e#>!et^*. 7f / ^f/u;*'*? * — &ffl^TCre0E#WKittl 
!SrtT'fl^DNA^-?i1-5^&(cJ; 9, fJlff ^TWttjafcatftDM^ &*A L 

&*X£:$MSL\Z, TO^/l^*^/!^?)^ v^^— (TK) iie^co/tfy 
AE5ll/»^S!loxPia?iJ/lacZite^/SEftS!loxPE3FiJ/SV40©oriXtJ«jK y A 

(AxALZMOL) Irf^SLt :£Oi^^. *Y^*AxALZMOL£ h*i— ffl 
7fy^Wi^ t AxALZM0L;cCreSfi$rf^ffl$it5i:, 2ow»£S!loxP 

e^jw-effitt^atsisjec. •? , ff^sioxPffi^j/iaczitfi^/^aioxpejij/ 

SV4O0>ori&tf*Ky Affi?iJ<75«ftO. ft&DNA#W£/&-f 5 C ^ TK»gr?-<Z> 
AiBJiJli, *^tW7fy ^-f^^S^yn^—^-^^lacZiie^tOlE 
^fi^?>*lr^J:5lCl-Sfc*tJfALfc. CreSSfi. Cre%m&&z.7 

x / ^ ^ AxCANCre ( |g ^ ?X <b . Nucleic Acids Res., Vol.23, 3816- 
3821(1995)) J: 0{ftiteLfc o 

#£1-<53l£^-tf>gfe (#A) HSfc£ffofc 0 Kt-ffiTfy ?>f/l/* AxALZMOL, 
Vmr=fJ 'MA'^AxCALwM, RT/Crefg^Tr/ A-^AxCANCreSr, 

f; '>-r^^AxALZM0L^t>'ML? t c:a^DNA^f±lacZSe j F5rW1 _ '5 

9 — hfflTrV /U*AxCALwM0>CAG7 f n*— 0>TiilE, 
^^SloxPE^iJi^SiloxPefiJtwPfliwIfA^nTlOfe-ClacZite^JJS^ 
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-I i fC cfc •> lacZae^O|6^*sW <bJN;S* L^fclacZiftfi** 

5 90%©ttteTMacZ*£*ro3S£*S**:. ^i^^ j; ^ K ^_ fflT ^ y ^ 
^*±<7MacZiI£^ HttDNA*H-©*S£#L-C\ ^-fj/ hffl7r/D^ 
^^»^SloxPEyiJi:3ESS!ioxPS?iJi:fiOlB]{i:^tc«iifs±<jfA*^fc. 

io acK, tt-v ^xy / i,±/f(t-c^< , «j4fciiBjaw%feft{cfiRS-f site 

^iih'mmmz v-t-mr^j ^^AxALZMOL&^creismrTV 

AxCANCre^liW^^-tt/-;:, %<Dl&Mk. Kt-fflTr/ ?-f^*$/--(2Cre3§ 
^TtV ^^^^*^T(ilacZite^*r^mL/iMfi^<#^L^^>ofc75\ 
20 ffi*^*£TO^g!rfS - lacZilfi^^«5lLfc»iaas^?|f^ilf« 

lacZJt^f LTI/ Z 0>IUft3Rfc:fct ^Tli&Hfla© * n - Wfcte-^To 
WT, *«Wo-atLTllJ(S0i||cJ:i9*««t$ib^ffL<lftW-t-5d*>, * 
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10 



izmhtoW. TMolecular Cloning, A Laboratory Manual. T. Maniatis<b 
ftiK »2JK(1989), Cold Spring Harbor Laboratoryj lzmm<Djjm\zmZXft 

nnm i 

(1) y ^CreS:^tpi|fflflattia»»Hil! 

<b, Nucleic acid Res., Vol.23, 3816-3821 (1995)) jfil x 10 9 PFU£, 225cm' 

77^^i^o293« (t bUb^ftmmMm^m h$dq) $ 

M (5% FCS^WDIO«FJfi) ^^P^^ibJc24^^L7t 0 #*j|*T8L 
«ii^-C10001s]^5^^L, fc*±flf£»-CiMIIS$:**>fc. »JSK{fc&ffi 
«Sftt -t?n-/U/20mM h !J *Jgifc(pH7. 5) /300nlHfifl^ b V <yj*/\<M 

15 EDTA(pH7.5)) 5ml ZmxmMZmm L , «MSy = ^-^-^ffl^200f . 2# 

(30#x4[e]) T**[B>fe£&#U «^I('^-t-5CreSe^ffi#^c: 0 #<b*l 
fcflMSflWfcjlJ&W ^ niS-il^T'15000(Hjfel0^3S'il>t, -&o±»*ft8lrfS# 
(-80°C) L/c 0 

<0&Jias24*«, 2«isiB#(7)3Cj|as29aji-e, wmi?^*$i&tfT>^-t 

^•l&^fifcLfc, »^SloxPfid#iJ(0^/«DNA<7)fl|iiS:igi (±>xmi*§£$m 
* : 5 5, T>f^r>*j8oE*JS* : 5 6) 13 ^-f. S«SloxPE?iJ 

fcR, 5'5^as-fc*vfc**i4&S^ciL. ^*j»^lfilia»3RXbaI&tfXhoIomfl:»r 
#*XbaI&U?NheItH'ftWf^i: . Xhol^^«yii»JI8»*XhoI&rJ ! SalI«!|^rr^>* 
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ft , r C75 2 *#^/£DNA£^MloxP^/&DNA <b HfcS, 
5 (3) 2o<7)3E*S!loxPe?iJ*^tffiW)NAom!| 

gg^DNAOffiffiKI^ UE?ijro$||SloxPia5lJ*^-f-5lEUDNA*1lS B WT?, 

^7X5 KpBR322«r#JRS»*NheI&tJ<Sain?rai^Jc:n!f'fkL, ^SSloxP-^/S 
DNA (l«S»^roll!i) 24«{S*-ttl-enT4 DNAy #— tfT* ligation^ 
10 K : 3*j£DNA0>^UJt 1 : 6) fcffofcgL ftJPggmbaI&tfXhoIT*[5jB# 

};$Hfc Lfe 0 I. (DMfmXiQMiz X <9 P BR322 DNA<OPI*jcfl[M^ LfcS^M 
loxP£-J5fcDNAd*ISfc*»iV pBR322 DNAWffiffifclEJCEWro&llfflloxP^J^Aas-* 

£iXfc«MloxP^fi£DNA£GEANCLEAN II (7-*- = ^ttK) (w«t9l»#, NS8f- 
15 g*SloxPE*J#i|iS*LfciS«#a>NA (#Hlkb) *r&fc*-rKJ&©2flfDNAJ: L 

( 4 ) 2 oo£ J|SloxPE?JWTOCreft#iia&;i££ 
20 ^jSS. 50mM h y *&$(pH7.5)/10mM MgCl 2 /lmg/ml ? -^MT/u-y $ > / ' 

(3) t*tol/cS«dna (in) t u) t?»»Lfccre*^tpaBiia 

ftth^lO/xl^^Dx. (£fSifc*50tfl) , 37'CT?30#KJfcLfc. Kf£tf*7«, 
m\^5u\<DTE^yVr- (pH8.0) &tf5/i lff>EDTAS?tt (pH8. 0) Srftlx.. 

/UifcJRU ^ibftfcDNA^HNaseA^OMg/mD^frTE^-y^T- (pH8.0) 30 

&M)&, %\t^fst>^ (EtBr) &£twcfc ■9fctii$ftfcDNA0V<>' K£fiWL^ 
CreilJ;5M^S^^ft9lfjroB:^oSmDNA (**I4. lkb) Sr»JK**BsaHI 
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fHittZb, 2. 7kb, 610bp, 380bp, 360bpcO 4 *<F>'^s C5 a — gfj 

DNA<h^^loxP0^6^6^50bp(Dill^DNA^i:5<7)T\ ' ft «b £f&fJPSS# 
*BsaHim-fk-f-5t. 2.7kb, 920bp, 380bp, 50bp©4*O/<>' KtfS£C5 (HI 6 

6 1 Obp& tf360bp O / < >- K (±Cre ^XZtm^fcJfcfimZX^^^Z k*^-t<DX\ 
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i . B£SL loxP ££| taena loxP £31(fl]CD Cre fle??li»iLjEi6 

( 1 



HU79 
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£A3 loxP ERI- 
SAS! loxPRJH 


9£& loxPSSI- 
KJISl loxPEJU 


(9/Oop; 
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(970bp) 
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hi Id 
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(DNA/<>-KO«$) «r#^© r 9 j t L, DNAtfV^KMSiA^ 
^T-^/^V^ ( r 9j 05%*«) £ roj i:Lfc 0 E£<0*fflfc<0**|i||c 

o^rtt. 2Ug#ij2- (2) trogni-s. ) 
#1K #73wscasioxPE?iJtiSf&3!i*2JSiS*»ofciJ v *wflfero£JI3!loxPE7ij 
<£ 9 ^>S^^^(c^flfc5 fcooiS] i;EJiJ©3E£S!loxPE3ajir Ht- 

ff&gJloxPEffJ £ gg HSiloxPiB^J t <ftffl-e<PCreft#ftft;tgj£: ( jrtp 1 ) 

( l ) »±SloxPE?fli£Jll!loxPE^J&£tf£»>NA<0jTO 
[1] *££UoxPE?iJ£-o#-t-.57'5*5 K (pBRwt) ttflMB 
7*7*5 KpBR322lw-oo»4SJioxPE^J«r#ALfc7'7^5 K (pBRwt) * 
flHW-SfcA, «TO( a )&tf(b)O*fl5£?Tofc 0 

(a) pBR322$r^JPS#^EcoNITi^ U <* e>KKlenow»*K J: 0 PFS8*¥?IWb L> 
7m/ —)V/^7 n □ JM^ttttlfcfTo TEcoNI?i ?) WClKIenowSI**jfeg$-e-t 

(5' -pCCTCGAGG-3' ) ^ligation U ^JPS^XhoIS.OTstlT'^^^-ft:^, 7# 
n-^m^*»)*rtfl^2.9kbc75^> K&gjflttiLfc. Z<D;<y K&GEANGLEAN 

ii Srffl^-c&su ^iiJo^xhoi^kBf^, fto^PstirBft 

Wf>i"?*)5*si2. 9kb<0DNA»r>f&ftfc o 

(b) pBR322SrffilB8l>3(fNheIt??S^ U lf£SloxPE?'J*-£tr£7*DNA(52bp) * 
ligation^, fMBRHJRXhoI&t^Pstl-CPJI^^t U KJfttt&T#n-*gatffci!| 
tfc. ff±3UoxPE?'J$:--o£tf#-Jl.4kb<0/*>' KtrSJOffiU GEANCLEAN II 

(7-^ = «>tt«!) &/B^-CfiHKLfc„ roifil.4kbODNA»f>T-t>T-(KI©«i J XhoI^ 
ffc^r*, ftfe^isPstI*H^»f>i"C*)5. 

(a)(b)T-9l*{L^:PDNAS:ligationS^fliBt^mb*L, pBR322C9NheIlM r 
^EcoNIlM KiiOIBItz-ooSP^lloxPEfiJ^Adixfe^^S K 
pBRwt(4.4kb, ®7)&ftfc„ 
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STDNA ZMM-t 5 tz t> T<DWift £ft o 1t a 
-fy^X KpBRwtOi?^MloxPia?ij75>P 3 ^30bpiltLfdj3:g(CSalI^^ hasfiefc 

(3) iPJDXHSloxPS'fifcDNA (52bp, 2495) SrligationLfc (^7^5 
K : -g-fiKDNAO^Jt 1 : 6) o ZOjftf^tr =fc 0 pBRwtOSalimft:g|Hi[C«M 
loxP^^NAroXhoIffiffcWJttMtfg^S. &i^T\ S^^**JPS^^XbaI&^ 

10 *S^t>*^IJPSP^^t:$nfc^^MloxP-g-fifeDNA5rGEANCLEAN II (7tn 

®loxPia?iJ^#- 4r^Lfca«4»tDNA 0ft4.4kb, 1218) £#fc 0 '^DNA^S 

( 2 ) »£SloxPffi#J t £*£!loxPffi?i] t <^T'OCre##M&;L££ 

15 KJSfttfAWf^&iiHisw i - (4) mwomtmrnm 1 - 

(3) "C?^LfcDNA©ftfc>9{w||J60!|2- (1) T** LfcDNAfcfflV^fc. 
TEtc^ L ZtI?£MloxPgfi?iJ<OJSSgfi?iJ-C\ 2 o©loxPiBJ!HWe<0|a**.l±, 

fir£-#*1"jez <9 , fcl^-O±{W0>DNAlf|tf> 1 #@ i2#@roll©ft1« ■ 
20 He-g-iSjer.5CiT?SJES^71-5 - ttftobtlX^Z (Guoetal.. Nature, 
Vol. 389, 40-46(1997)) 0 



WO 99/25851 



32 



PCT/JP98/05094 



loxPia^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

X^-V- SLISMm 
(13bp) $m (8bp) (13bp) 

10 #11, 12, 13(E9ij#*:2, 3, 4) : -Ciltf ; 

#21.22,23(EJiJ#^:5,6,7) : , *<*a»*-C3t**V > : 

#31, 32,33(E?'J#-^:8,9, 10) : fcfcl*<Pm»X±& 0 , -<?ii* I' ; 

#41,42.43(BB?iJ#*:ll, 12. 13) : Kj£tt*nflft-?JtS !J , ^S^TiiS^ 
^ ; 

15 #51.52,53(E?IJ#^:14.15,16) :SJCtt*»^Mff-C?iJ:*5i5, r< 
SK*-C?iitr Oft 5%) ; 

#61,63(iB?lJ#^-:17. 19) : ffflftlifS t A, i'T'f fc^tf, ££ttr<-fflSA»K 
»*T*ittr (5-10%) ; 

#62 (E?iJ#*:18) : ^WfrttfiirA/ifC**^^. KJ&li-«*»gl:P&*-Cig 
20 tf (***KJ5Sfm#61,63±«J£H ; 

#71,72,73(8^*^:20,21,22) : ^flettlSi: A,£"C# fcV\JS. S^tt-< ~K 
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*«FU:»*Tiltp (ft 5%. *H£j£fmwi,63J:9'>fci,N) ; 
#81, 82, 83(Sejij#^:23, 24, 25) : S*Sl±«J|*^W* "CiiitP ; 

(1) l#SXf28#iOM£g&LTfcif£^loxPiB^J<fc£j&1--5, (2) 2#g 
3 # g Xit 4 # B c7>i£S£g&f 5 t if £MloxP§fi?iJ £ lifi i A/ LfcV \ 
(3) 5#g, 6#@X(i7#g^^g^-r5 ( i;^ Mlox p ia ^,j irSj[£:Li;< 

i a» e> 5 s g cDMoMm i , 6#g^t^7#g ©&g<ag& t fiff wt;** *) 

Kf&aMSSfcl^fcSfc 1 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) S;h/tV33Efti!loxPK7iJ (WlfcttiS) Ji, *£SloxPE?i] i: <7> 

Hi60ij3 

( 1 ) ^^^loxpge^ij t %mmox?EM t *^tf s«dnaopsj 

if £MloxPIB?lJ £ ^^^loxPE^i i *>Creft#ifi*;tK;S&, HJ&tf'l 1 &t>* 2 

Cl] »*SloxPEyiJt^J|MloxPE?iJ*^-t-S7'7^5 K (pBLArautant) <D« 
& 

pBR322©PiJ»^» £^loxPie?'J t XSS!loxPiE?y £: * t fc#)4. 4kb 
<Z)@:<H^DNA^, Tx/^-r/uxsMSi^DNA^^^-a-Lfcy^^? 
t^fc*, WTOSMfTof;, 

**- P Axcw (fcrM¥8-308585#£«15S) «:*JIS»3HXbaI&tW(hoI-?IS]l^^m 

ffcU fclZMZTtfu-xig%iK$))'&$}3.8kb<D'<^ K$r3J0 ffiU GEANCLEAN 
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II (7t 3 yfi|) &ffl^-C»»L£„ -03.8kb^DNAKriti. 5Slfi0» 2 - 

K?W#-**g£LfcE*:RDNA (*J4.4kb) £ligation&, *»8fcfl2WE*L 
^7*? KpBLAmutant(8.2kb, S9)£t#fc 0 KpBLAmutanttt, 
^©*f^*fTofc^9^$ K(D^T\ HBtCttfElOMl, #21, #22, #23, 

#31, #41, »s\,mi,mi,m2,m3,n8uz^!t-r^mmmioxPsmtw±mioxPii 
C2] if £MioxPia?ij t «^®ioxPie?ijs:^tp« KDNAwaai 

*>J i ££I!loxPE?lJ t Sr^f-f 5 S^DNA^ISiiii-5 fc*WT0>*f££fT o fc„ 
KpBLAmutantfctt. If ALfcTrV ^^ivxffj ^M^i'W^M 
NcoIlM h^-yf#iit5«t, -<73^7^5 K**JI8B**NcoI-??Hfl:Li£« 
ttDNAi: U ££«*T#n— *fcSK&IJj&j|68.2kb0>>'<:' K£$J«JttiU 
GEANCLEAN II (7^3 v"f±S!{) ^ffl^T^Lfc. wW8.2kbWPt««DNA*»:lC 

( 2 ) »£SloxPE?iJ 1 3gSSloxPE?iJ £ O Wt?©Crett#»»*Sf5 

itu$L/iMDNA&^J&#|l - (4) X^Lttfclfcmztoz., 37°CT'30#Cre<£ 
#*a*;i££$:?Tofc 0 £j£*$-7f&> Rfcm^te nl<m E;<y7 r- (pH8.0) 
&r^5/il©EDTA»jR (pH8.0) fcJ&P;*., 7i/-/P/^ n □ *;UA}&tti& etfll 
?an/jvUA}4tti£m\ SPj{C3i^/-^«t«t, »fc*lfcDNA«:RNaseA(20 
Mg/ml)Sr'&tfTE^s'7r- (pH8.0) 30/il£a£#Lfc. &i^T\ ^CD^J:£ 
WIBiMlDralJSfcU T^n-x^m^, *^^?.A (EtBr) 
t-i OKIttJSnfcDNAO^y KS:)!WfLt. 

Mi LTffl^fcfi^DNAHiS, »^SloxPe^JtS*SloxPE?iJi(Z)(l!J{C 
DrallM h#2 ^^r^flEf §60 T\ Crefi <fc 6*t&;t#£t fti^-g-fj:, DraliPS 
fblcj; 0 5. 9kb, L. 3kb. 0. 7kbO 3 (010) . SW 

DNA*SCreJw«t 9 C^i: . 2 */?rODraIlM hfttfloxPEJU-ofc 

£tf*&4kb<Z>atifcDNAi:. — 301oxPg2?ij£«^DraIlM Saq££LfclSft3.8kp 
OiS^DNAdS^CSWC, Dral^ftiwJ: «9 3. 8kb. 3. 3kb, 0. 7kb<D 3*<D/<y K 
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i«ot, 3.8kb&t>*3.3kb<7V<y K<D#ffittCreK£ SffiftfcKtfrtSjg 
tfc-££ij*U 5.9kb&lM.3kbO/N> K#ffittCreiC±3j|&SUKX&;&se3T 

S= ^3g^j2- (2) -CR^LfeS^WflBfttt, COTy-fe-f-ettlO 

#11, 81 : -ciitp ; 

#21,22,23,31,41 : ^T'itS 9 , JM*a»*-«S*ft(,* ; 

#51 ; £jm*a#*ffl(rcjt£3as, r<-«*ii*aisg*-eiit f ; 
#71 : *mmtizb/vk'x*zte\,^K -su*<*aBf*"Ciitp 

#72,73=t l 9^>) ; 

#72,73 : ^IWmiSi^-Ctfcl^ r 

(Hoess et al. . Nucleic Acids Res., Vol.14, 2287-2300(1986)) $ft"CV5 
^^SiloxPia^iJ (#7HC^^) T'k, »£SloxPE*Ji<a£j£ffii--SH5»o-C*i 

(i^iroi) iiiaji:tt0f<o«»-e*>5#72^#73«t») t«<, 

3I2£#J4 

2 QOftgfrttft LfcgggloxPgyi] £ff£3jloxPg?IJ£ tPffl-p(PCreft[#Sa» 
( 1 ) if £3UoxPifi?lJ t £HSloxPiS?iJ i WP^T*<^Cre^#)jfl^xS^ 

«DNA^H^<)2- (1) - [2] \Z7FL1t1?&izm*m2kL1to + ?7 
* 5 KpBR322K#£g!loxPEyiJris 1 lB#A3ixfc:7 p 7* 5 KpBRwt (H;&£0>j 2 - 

(i) - en \z&m <nuwmm^\\^4 m-, #*a>2JfiM*Lfc£&§» 

loxP^fijcDNA (S4XU { B5#jB) ^ligation tfcie^DNA^SWDNA i: LTs^ 
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[1] X'MM L fcSKDNA £r ffl V \ 1 - (4) L/t^j£^Cre^#ffi 



WO 99/25851 PCT/JP98/OS094 

37 
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6 


2 


0 


0 


39 


#3371 


5 


5 






40 


#3372 


6 


[ 1 






41 


#3373 


6 


2 


0 


0 


42 


#4171 


0 


4 


0 


0 


43 


#4172 


o 
c. 


*r 






44 


#4271 


4 


2 






HQ 


#A7TJ 
IT""* 


4 


1 


o 


0 


46 


#4371 


4 


2 






47 


#4372 


3 


2 






48 


#4373 


7 


0 


1 


0 


49 


#5171 


0 


6 


0 


0 


50 


#5272 


1 


4 


0 


0 


51 


#5373 


1 


2 


0 


0 


52 


#6171 


0 


6 


1 


1 


53 


#6272 


1 


2 


0 


0 


54 


#6373 


1 


2 


0 


0 
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(DNA'<^ Ko«$) 5rft^(7) r 9 j tL ( DNA<ZV*> KiWii: A,if 

fcffl-c#fcm§£- ( re j ©5%*i) & roj £ Lfc 0 SJE&w^mftro^ttu; 

5 o^Tfi, 3OS0IJ2- (2) •?ORW«r#fiS$tifcv\ ) 

mi7i<D£gmiox?imz%^tzm&imf&5ifcfr (920b P ) 
»^®ioxPia?iJt»iiij-cffl*»x.sjc^i:fe 0 ua»u ztim-nfflizntL 

g*i!loxPE*iJttIF£3UoxPE?«J i ii£< sj©*i* , *«lBEtt i iggg&og: 
»SloxPiB?ijro#g-j: •? fc S ^(Oft^t, 
10 C3] »4SloxPE?iJt3EliSloxPS?iJt*^rl-5^ , 7^5 K0>«* 

#217h#2272,#23730'£^loxP^fi£DNA£ffll/\ HJg0iJ 2 - ( 1 ) - [2] & 

(i) - cu \z7jkLtziimx\ B&moxPEMk&amoxP&mb&fi 

■fZ-fJ^x KpBLAmutant(8. 2kb, El 9 £ 3 ffigffltg tfc 0 

[4] CreftMxSJS (t©2) 
15 (3] X°mmLtz7y * I KSr»JRR»3dNheI-CtH'fkL, £1S0!I3- (1) - 

C2) fc*Lyt^ftT?»^MloxPE?iJi:3EHS!loxPE?iJi:^^5tt«±OS« 
DNA(8.2kb)£S!*[Lfc. wCDgRDNA£fflV\ 3l5£0iJ3- (2) -C^Lfc^feT* 
Cre£#ffi&;t®££m^#rLf;: 0 3«£(&££§!loxPE?i]^-Fft 

20 2 03£S:llSILfc«*SloxPE9iJtt, BP4SloxPE?Ut<0|a**SJC*ISi: A/ if 

fi:Sf, ^o«pftttJ±i*s«tftco«ftgiioxPEyijo»g'«t «j 

( 2 ) 2 OOIWI CE?ijO«||SloxPE?iJWeoCre«#iia**SJt& 
CD 2oo^HS!]oxPE?"JS:^'trSlfDNA(Dai»t 

25 29SHW^MloxPIE^J (Bl4&05@5#ja) teov^T, HJStfiJ 1 - ( 3 ) \Z 
* Lfc#& ^itt8#DNAWffiSSN::|B] i:E5iJoS!*S!loxPE9iJ*W.1-5«lfDNAS:W 
Si L/io -ffcfc^ ±3E£g2!loxP##DNA£, ^JPI^Nhel^Sall^IeJ^i; 
mit^lt-fyT. I KpBR322lC j etl^'tLligationL, pBR322 DNAC0(S]^(C|5] Uid^ij 
<7)^MloxP£-fi£DNA/4^£- Ltzm. lkbcoSia&DNA&WRLfc. 
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[i] x~mULtzmnDNA%m^\ nmmi- u> ^Ltc^mxcvQ^ms. 

IZ±< MM^S^^C hfa^gmoxP&mbh^tztK #2271. #2272, #3171, 
5 #337K#4171,#617K#6171«l^M^(D^^loxPia?iJ^(5^^, #2171, 
#2273, #3271, #4172(2 1 &mm&<D&gmiox?mil(D¥ftMm<D?mxm&X.5t. 
t T ^ -5 C t L fc 0 
[3] ^M^loxPIB?iJ^-o#1-5^7^5 KOfllfg 

#217 1, #2272, #2373<^gMloxP£-fi)cDNA£/iH\ HJS0IJ 2 - (1) - [1] K 
10 ^Ltzfimx*. -7"7*S KpBR322C0NheI-9--T h iEcoNIlM I- t O^K^-ft^'ft 
(DmgmoxPimZ-^n^Ltz 3lI©/7^ 5 K ( P BR2171,pBR2272, 
PBR2373, &4.4kb, H 7 £18^ Lfc. 

[4] 2mmcim<Dmmmiox?imz#i-z>y7xz mmm 

(3) T-«^L7t3M^(0^"7^5 K (pBR2171,pBR2272,pBR2373) ZZM'il 
15 aiJPS^^SallTimtL, ^7^5 Kf'if A^tLTV^^i [r1 CE^JO^^loxP 
£/#DNA (#2171,#2272,#2373) Sr^ftmiigation & , 3l3£0iJ 2 - (1) - 

[2] &t/3£M3- (i) - en ic^Lfc^-jfe-r-, 2^<Dmcam<D^m 

loxPie?"J£W1-5 dmmoy?* I K ( P BLA2l71x2, P BLA2272x2, P BLA2373x2, 

#8.2kb, m9#fi?j zmmLtt, 

20 C5] Cre##*l&;i&/& (^2) 

&\3- (i) - (2] ^Ltzxmx2^<nmcim<D^gmox?iimz%^-z 
ia^±(osKDNA(8.2kb)^piiiLfc 0 z(nmnDu^m^\ %mm3- (2) -e 

^Lfc^)£-eCre^#li^^S^^'ff^^tfc 0 ^tf>M, ^gSloxPIfi?iJ 
25 #2272P^T*om^xSJCfi, If£MloxPiB^T*<Z)*a&;t£j£ t mZW\U%.<Klf 
1&\Z.m^^mXfoitz 0 ^^^loxPSe?iJ#2171(2, -gC^fBWt'^^it^t 
<D comm^Z Xfcfcttmft Lfc 0 ^M^loxPId^J#2373*iS^{if5 A, 

(3) ^^-Sie^J^^MSloxPE^^-e-^CreteM^X.SJ^^^W 
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CI) ftfcSE?flro£J*SloxPE?"J&*r-fS:79.*$ Koflf* 
(2) - [3) VWmLtzy?* 5 KpBR2 1 7 1 & t5pBR2272 «r -€:4x ^ixfM RBf» 

^SloxP-a-^DNA (pBR2171ii#2272 t < {122373 t , pBR2272 fi#2373 £ ) i 
5 ligation^, ^SE^J 2 - (1) - [2] fiVUft^ll 3 - (1) - [1] !l^L/i# 

fe-c, 2 oroft&5ia?ij©£s®ioxPE?ij*}ri-$ 3 mm<D-fy * % k 

(pBLA21 71-2272, pBLA217 1-2373, pBLA2272-2373, £-8. 2kb, |4#I) Srffi^L 
fc. 

[2) Creft#»SU££ 
10 [1] -C«f6Lfc7 p 7X5 K*»JIS#*NheI-C?gfl:L, Hi£#J 3 - (1) - 
[2) {-^Lfc^jSfe-e2o(7)^/jr5E?Uo3E||SioxPE?iJ*3ir-t-5ie<a±o5ff 
DNA(8.2kb)£18S!iLfc 0 ZGQg1|DNA£ffll\ 3 - (2) "C^Lfc^jfe-C 

Creft#*a**.KJfc&m*#*rLfc. t^l, 3»<BHfc3E7!l (#2171, #2272, 
#2373) 03gSi!loxPE?iJW-Cr4, ^-fft<&»*£*>1i- £ feCreft#»**.S*Stt 
15 £<g£&ri»ofc. *fteft©£J*S!loxPE^JttteroioxPEyiJi:£X 

£LL, (1) (3) »3g*«t9, 2oo&g£|*JI#[cg&L/c'£JIMloxP 
E?'J(i, -*S©*«*Lfc«aSloxPE^J«fcO»K#ai4i5iSS*ofc. «fc> 
2ow£££|^l$fc«ftLfc£liSloxPE?ijtts »£3UoxPE?iJ&U { £/.eS 
20 gRMloxPEfll ttKlStf-f , *>o(^ CE?U0>**i!loxPE?iJ £ 5 L-Cfi2?£M 

ioxPE?>j£5 Ltmumfcfc-rz>zkfrWbfr\^zfitL e $$>k, asuojfwa 

iUtt, loxPE^J©^^— tf— fi«0 2#B, 3#S, 4#g, 5#g<DI*]9 

25 £ix/t 0 W±<7>*£mJ:9, *«K<oa6«ji:-rs^SiloxPE9iJi LT, 

li#2171(IE?iJ#^:26), #2271 (E?iJ#^-:29) , #2272(iE?iJ#^§-:30), #3171 (E^'J 
##:35), #3371 (E?i]#^:39), #4171 (ifi?ij#^:42) , #5171 (Eyj**:49) & if 

Hlfeffl 5 
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5 k (puUD <nmm 

■f?*K KpUC119tf>«(ll8»3lfEcll36II1M g^MloxPEWHO^fifc: 2 
^>ffi\£tltz.7°7 * %. KpuLL (H^zl^. Nucleic acids Res., Vol. 23. 3816- 
3821(1995)) 2o©loxPE^JWlCffSr5^n — ^t8|^^f|pj|Sai3j5NruIf- 

10 puLLfrfBJKSMtNruI-CtHfcU SwaI!J>#- (5' -pGATTTAAATC-3\ E#J# 
f = 61) £ligation&, MNruIT'V^ft: Lfc„ Nrulfc. «t 5Sg©lftll Swal 

SwallM h^o/^; KpuLwLO. 3kb, Ell 1 *©A) fr&fc. 
15 C2] #£MloxPE^Ji£&MloxPE^]£WWK*n (Swal if >T h) 
£#0^9*5 K (puLwM&O'puMwL) (DWm 

KpuLwLW 2 ow5?4SiloxPS?iJO 9 o£3EHi!loxPE?i|K: II 

^Lfc2ii^7^? K^wm-r^/t*. wt© (a) » (b) (D^mt^'ii 

ofc. ^7X; KpuLwM (Ell l^SOB) 14, |BJBH3^LfcpuLwL<75feftijO!ff^5l 
20 loxPlS^'J^s 7*7*5: KpuMwL (HI l^C) fi>&fl|<&»£S!loxPEyiJ£-?:ft 

was*S!ioxpe?ij»wiiiftLtt)^'?#)5o zz-egngioxPEyufcL-c. 

Sf£S!ioxPE*!l0>*'<— 0— gf5#<75 2gg £ 7#i<8Jfi*£l*ll$K£&$-a-fc 
«171(E^J*-8-:26)<&e*iJ£JIH*/i c aTwHJ6«-eo*ftSloxPE?iJtJi, ± 
•Cw©E^JWfc<^T?fc5o 
25 (A) puLwMOfl*^ 

puLwL^f&JISB*XhoI-C^tL. SJISloxPE^J&'&tf60bp©£-j£DNA (012. 
±«]<Z)0l<7>E?i]#-f§- : 5 7, T«iJcn«|coej''ij#* : 5 8) £ligationm*jH® £ 
flSWEftU i?£SUoxPE^££$^loxPE?iJfg{ISwaIlM h^o7"7^; K 
puLwM (3. 3kb) *mz 0 * <b K . I - r > ^ ^ * S KpuLwM0>£/£DNAfflS#0>&gE?'J <r 
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^Kff>t("^6 J: 9 {-IxltL/tWT\ 7"7X; KpuLwM(7DS'-^MloxPia?ijrtC0XhoI 

5 (B) puMwLOffl^ 

P uLwL£f&JBg^ijiMluIT^^, '£m^UoxPE?iJ£^tf60bp<D-^DNA (1113, 

±.m<nm<D&zm£r ■■ 59, Tm^m^mm^ - 60 £ii g ation&A-M£ 

puMwL(3. 3kb)£f#fc 0 Sfclw, 7'?^ KpuLwMO fs]8L puMwL^-g-figDNA 

puMwLCO^±SloxPie?iJrt^MluIf--r MimSSLT^-S. 
C3] ChG7a^-?-(D?u -yjmm^ 2 oO^£M loxPg2?iJ A L tz 7° y 
X 5 K (pCALL) OfflfKi 
15 CAG7*n-t— 0)7*n*— *-gBt ^? U Agfi^lJ <k 2 oO^^loxPSS 

?iJ£#ALf::7°7X * K?rt#5 7tAWTO^DNA$rPISIL^ e 
CAG^n^E— ^-<i:!i, .ii^m^? LT#ffl¥3-168087^lftlcP^£ri 

(a)CAG7"n^-^-*r-g-t?7 P 7X 5 KpCAGGS (Niwaet.al., Gene, Vol.108. 
20 193-200(1991)) <7>? P-y{fcglH£T*&6EcoRIlM S £SwaIlM H^;i7t7 ^ 
*5 KpCAGw (4#M¥8-84589#£$10JC) ^^JPS^SwalT'^^ LfcDNA 0 

My?*? kpull ( (l] 1-12*0 ^mmmmBadiiRxHcoRix-mm^rmtL . 

HX Ltc 2 o<7)Sf^§iloxPia^J?r#t?^100bptDDNA»f>T-o 
25 (a) (b) [3nDNA£#r)f ^ligation U ^JPI^mSwaim^^fliK^^W^ L . 
■fy^x KpCALLU. 9kb) £*»fc 0 
(4) 7*7X5 KpCALLO? n-yfcfflSffc&SwaliM' ht:f tfc7"7X; i- 

(pcalwd cnmm 

y"y x 5 KpCALLW 2oOloxPE?iJRI]!Zffffii-5^ n- WkSB5{t*#JI8B« 
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pCALL*fSiJIS»||fNruIT*?N^L, Swal y (5' -pGATTTAAATC-3' , Se?'J# 

f : 61) £ligation|£, M*Jfi8»DfNruI-Ct^fcLfc. Nrulfc <£ 
©MM: CD tlSJi:T?*5 0 KJfc«-C*:lll»*:JBSMS*U CAG:/n*— 

h ^0^7^; KpCALwL(4. 9kb, El 1 4 ^WD) £*#fc 0 

K (pCALwM) (Dmm 

■77*% KpCALwLW!ff5-SlloxPE?iJO-oSrXHS!loxPE9«J»c:«jft Lfc^7 * 
10 5 KS:^5fc»£tTOiPoiR^fTofc 0 

(a) 7°7X% KpCALwL^^JPSg#^MluIS.t>*XhoI-C(B]^H^^, T#n-*$Vu 
•SKflcKitc J: 9 fflF^SloxPifi^iJSr^* fcv ^4. 8kb ^WfK- t@iR Lfc. 

(b) 7°7* 5 KpuLwM*fPJKB>*MluI&tmolT?raB*m'ft:ar^n-^y/u*«Mc 
HjLs 3?4M^U : ^^loxPia^J^^ti>100bpODNA»f>T-?r[ElHK Ltc 0 

15 (a)(b) fil LfcPoDNAS:ligationft*»iiS:Jgfftej* U ^7X;F 
pCALwM(4.9kb, ai4froE)*Hfc. pCALwMli, -fu^-fr -/ff £MloxPiE 

[63 fijftt7f;!>'f/^tfS|ffl3^* K^**- (pAxCALwM) ©f^ 
20 [5] X*ftmi,tz77X i KpCALwMcO, 7n*-*-fl»e>#!J AEfllS-COfflS 

* 5; * — Of^|^{igE#0^}£ (Miyake et al. , Proc. Natl. Acad. Sci. , 

Vol.93, 1320-1324(1996), &tf«pMsp7-298877^IR) (CtSofc. 

25 KpAxcw mm ¥8-308585 5 H) ^JPggNfSwalTiPHfc; Ltz e 

2. 4kbcDKfrtf£[E]i|XL7t 0 

(a)(b)-CP§8LfcjS5DNA&ligation&, »£$<7}-gl3£ 7 ^ • ^ ^ • t> n 
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•^^-M*^ 5/? XL, Stratagenefrii) *ffl^"C^y^- 

>-^s^*fTi\ %fcmzxmmiz®yk*it*-t.y h=^$ Kpaxcalwm(44.9iu>) 
(2) ite^nifcw^-yy mb©:/?** K£>«*g 

K (puLZM) Ofl!£ 

7°7*5 KpuLwM ( (1) - [2] ! <Ztm) <n9f£MloxP&mt£SlMloxmm 

(a) ?7*5 KpuLwM£Wfi#^SwaIT'^t:^ T U u - * ? fr^fc.mz £ V j£ 

(b) :/9*S KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) SrflHJIS#*SalIXO!PstI-CIBIl^JCML. $ fcfcKlenowlWIIKJ: 9 
ffi«J3:¥WffcLfc£, T#n-*yyu*aci*ttfc X <0 lacZ3te^t^tfi»3. lkb 

©DNAWfJt*laIi|JlLyiu 

(a) (b) LfcpEiDNASrligation U $'JPSP^SwaI^{t:^^i®?r^lf$cm 

L, ^7^? KpuLZM(6.4kb, 01 5 <f© F) £1#fc„ 

[2) »^SloxPE?lJiag|iS!loxPE5IJiWW^SV4p©*»*y v^y (ori) Rlf 
tfV AE?'J£}f AL^y* 5 K (puMOL) <DfH^ 
7*7 * 5 KpuMtL0>lF£S!loxPE7iJ t '£MSloxPE?'J<t <^^[C?rSV400ori&^ 

(a)?"?* 5 KpuMwL ( (1) - [2] iC|E«) &fWI8BMlSwaI-mfc&, T#n 

<b):/?*$ KpCAGGS ( (1) - (3) KSEtt) £fflPfi#*BainHI*BfcU * e, fc 
Klenow»*fc J: 9 ffiflS&spflMt LfcSL TUu ? X 9 SV40W 
ori&O'tf !) AE?i]£^if#j34Obp<7)DNA#r;t£0l& Lfc„ 

(a) (W-C'MLTtWA^ligationL^ #jm*SwaIfflfc%:fc»g&fl$ff£& 
U -77*1 KpuM0L(3.6kb, HI 1 S^OSrifc, 

C33 ffl - '^MloxPE^J/lacZiife-7-/^^MloxPE?lJ/SV40(75oriS.^^ y AE?i] 
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/SF^S!loxPia?IJ*»ALfc^ , 7^$ K (puLZMOL) (Dffim 

7y*\ KpuLZMA^aHSloxPE^JSrUfet, 77^; KpuM0Lc7\ gg-MloxP 
IB?'J/SV40Wori&O«Jj? y AE#J/#£MloxPE?iJ&£tf Bftf £#A-t-5 

5 (a)/7^^; KpuLZM?r^JPgg|^Nhe[St>*XhoIT*(5l^iim^, T # n - * yVum 
m^i&idJ; 9»±SloxPK?UfclacZ*e**£tril&6. 4kbODNABffK"*lH|i|X Lfe, 
(b)7°7^5 KpuMOL^^JPSH^NheIS.t>*XhoIT-[s]^(cm^, 7#n— *y/Mt 
m^Sil'J: !> , £#*MloxPE?iJ/SV4O0>ori&tfiKy AiE?iJ/S£MloxPI2?iJ£ 
^■tf **J440bp<75DNA Writ ^ EUR Lfc 0 

10 (a)(b)^fSKLfciinDNA&ligationU fyPlSf^Swalr^t^AflilB^^fetfe 
L, -fv* 5 KpuLZM0L(6. 8kb, H 1 6 tOH) £#fc„ 

[4] 7"7^? KpuLZMOLtfJlacZitfi-^roS' ±Mi-f- $ v^^-}— -- V 
AEyiJfcJ*ALfc7"7*S K (puALZMOL) oflMg 

J^jj^yU^* ^/W* ! |y (HSV-1) CD^$ v?>^r^— fef (TK) itfi^tf U 
15 AE?iJ£, ^7*^ KpuLZM0L}C^ALfc^7^5 K&«t(H-5fc*?tetf>ffij*f£ 

(a) /7^; KpuLZMOL*, lacZit£?C05' ±MO»^MloxPE^j05' ±ffiX— 
T LfcDNA»rJt£#3 fcft«TOj*f^Srfio fc 0 puLZMOLSrffjiJPggf #SniaI T 
tHfb L&^T?ffllfi»*KpnI^t8fls8L 7#n -*y;u*at$k»j£ J: 9£J6. 8kbcO 

20 fl£«*tDNAWf^-*lHlJRLfc. 

(b) 7"7X; KpTKtt, HSV-lcOTKitf5i L ^^ti'^3.6kbcOBamHim'fl:«fT>i-^. 
P BR322<DBamHIlM Mcjf A%llXtz7°y* * K"C*>5 (M.Wigler et. al. Cell. 
Vol.14. 725-731(1978)) . pTK & ffNj Kgfi»XSmaI & mtcol tSf fc-f" * i: , ,#J320bpio 

25 KpnUM Mw1-3fc*JWTO»f1s£fTofc Q i KpTK&fMR#afNcoIT'r8 

<tL> KlenowS**K«fc "9 &<^T', Kpnl!/^*- (5"- 

pGGGTACCC-3' ) ^ligation Lfc^. f&JRSP^Kpnlf^bLfc. £bt^ f&JIES** 
SmaltH^T^n — ^y/u*«»ftSr?Tl\ W&fc + ntf V Al£?iJ£^- ; J 
320bp(DDNAKfrK-^(H]i|X Lfc 0 
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(a) (b) XMU Ltr-ffiDM£ ligation ft. ± B§® £ BWm& L ^ y * 5 K 
puALZM0L(7. lkb, 016^1) *rl#fc 0 puALZMOLIi, TK»fi^©# ') AE9J/ 
fflF^SloxPIE^iJ/lacZite^ /$SS!loxPiB?l|/SV40»ori&V7jf !) Affi?U/ » 

5 #y AE7iJ&#ALfctf>tt, -ft^-g©ii£*£#t5M&;iTx/ a-* 
$rfERLfc»£\ #Affltfi0>±S6{ca>5*ro£0)T7V ^/u^&^co^n^-- 

C5] &&;iT^V ^/u^ffMffl^* 5 K'*** — (pAxALZMOL) cDfES* 
7*7^; KpuALZMOLtO^f Aififs^f (TKit£^<Z># <J A§a?lJ/i?£§UoxPiE?lJ/ 
10 lacZite^/^HS!loxPgfl?iJ/SV400ori&0«jKy AEyj/SPSMloxPE?iJ) & 
# A L = x * * - £ f^H-f 5 fc * WTOjftte&fT ° fc« 

KpuALZM0LSr^iJPS^XbaIS.O ? XhoIS.U { DraI-ei^^r^L, £<b{; 
Klenow#*£.fc »> iBii8*3P?l{t:SL £^f££T#n-xy,w^ft||] U*J4. 5kb 
(Dmmft SrEHK Ltz 0 Z ©DNABfrtf t WmmSwlxmit LTt^ir yhn^K 
15 pAxcw ( (1) - [6] ^ligation U fWKINlKwal-etlWfcft, Kfcm 

<D — M&? J*4f • << > • t" h n • /■? y >r— 'J > ^ y h ( y ? XL . 
Stratagenett^) Srffl^T^V^-v^^"^^^ SfSi^^JIIC^^^ 
■fr #ir y h = * * KpAxALZMOL (46. 7kb) £t#fc 0 

(i) m&*m» s <?>9-?fvvmiR&7LT7 ! ;V'(fr* (a*calwm) »f^« 
^n-e-^-zip^MioxPis^/swai-y-Y h vrn-yitmsL) /m^m 

loxPSa?iJ/^y AfifiJ, ALfc«&*;tT7V «M/i'*&fnM-5fc»£LT0> 
25 ^^il^tz 0 fits, !&&Z.77 i S 9 4 frX<Df\?mtBL&<Dj3& (Miyake et 
al., Proc. Natl. Acad. Sci. , Vol.93, 1320-1324(1996), R TlftM ¥7-298877^ 

ESiHs-^&fcjfeLfcfc l-Tfy rM/u* 5SJS*ac-efc5Ad'5-dlX (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) © ^ /UXDNA-**&®61t1£^ 
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- (1) - C6] -efEJJLfca* 5 K-<^?-pAxCALwMi:£Sn> y >®?#/^>£ 

^^fj^^^-r^^WiiS'J^ffl/V gftOjjfi&t^-Y/l^AxCALwM (Hi 7) & 

frX-fc&CsCimm'ls&^X'^m (Y.Kanegae et al. , Jpn. J. Med. Sci. Biol. , 
Vol.47, 157-166(1994)) Ltz $4 /l-*«££t&OlUfefcffll^fc 0 

(2) ae^-a»w K-t— fflm^^rrv ^a-x (axalzmod (Dim 

*mi7r/' ^/t-^H- (El&U<E3iH5^£^£) cOElitfei 1 ^^ 
10 TKfcfc^Wstfy AE^J/^SloxPE^J/lacZitfc^/SE&SUoxPEyiJ/ 

SV400oriS.t>'^y Affi?iJ/SFiaioxPE?iJ, ?r}fALfcllM7f/ ->>T^^ 

*JR»*EcoT22nmi:LfcAd5-dlX©'>-r^^DNA-5y»SeWai-g-ff i , 0116 
0H5- (2) - C5] TM£f!lLfc=i*S K^^-pAxALZMOLtSry VH&iV>/V 
15 A*itj5fe^293JNBJ!aSr^W<E*L, (1) fcl3]«l^ffi-CBW«>Jia**.^-<-'l'-X 
AxALZMOL (1117) *%tz 0 Zvm&Z.tJ t\>* t 4 -f i> L < 12 5 & 

7 

20 (i) /w^n-r^^yBiftttiie^^iea-rsiie^aRfflJWia^M 

(1) »£SloxPE?Ui:3EJ*§UoxPEyj£:0>M£* n — :/MfcSMfc£*Tl-5 

^-«e^Affi^°7^5 k (pCALwMds) <Dmm 

nfaWS- (1) - [5) "CftMRLfcT'?*? KpCALwM (@14^E) fi, 
?7X5KpCAGGS (0SJSM5- (1) - C3] fclE*c) roCAG^n^—^-rtff)* 
25 P-WLgMi-Cifc-SEcoRII^ h^, Pf£MloxPE?'l/? P-^k^u (SwaI-9- 
4 h) /gJMS!loxPEyj&H»ALfc7 , ?;*5 KT'fcS. :: ©pCALwMri* SV40£) 
ori&V^y AE?iJ&Bfc< SWT?#T<o*fl*£frofc 0 

pCALwM^BamHI^{kLSV40«Z)oriS.O ? ^y Agd?i]£l&#, &V^?B Eligationg 
■ jzMti£MltlK&L7 ! 7 * 5 KpCALwMds(4.6kb, HI 1 8 "^OA) £#/"Co 
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C2] 'M , * r n^^B»ttae*£}fAL&:7'7*S K (pCALhmBMds) 

m 

■fy^l KpCALwMdscoSwal-y-'T h£/N>f Vu-?4 S^BRteftfrf- -SrJfALfc:/ 

5 (a)/7^; KpCALirtds & tt|RB#£SwaI T-Mfc L fcDNABrtf, 

{b)zfy^x KpCHD2L (Ikeda et al. , Gene, Vol.71, 19-27(1988)) &f|jlJIK&* 
Sraal&t/Dral-C|5]^{;m{b^, T#n J; 19 0© LtW fu-?j 
^^BjBttite^Sr^tfjKll. lkbWDNABrtfo 
(a) (b)(S]DNA?rligationfiAfligi?rff^l2^L, ^7^5 KpCALhmBMds (5. 7kb s 
10 Hi 8cfc0B)?r#fc o pCALhmBMds li. ^ BRttJtfi-^tfCAGT" n 

15 itfi^/gailloxPE?!!/* y AEW, <r>K*mk* l a tf-^SJBWEtiMliI 

J&«&ft3fc*>. WT£>»f££fTo£:„ fc*5, «<7^SC$5&fi, Chen-Okayama 
ffifciSU >-»*^'>^^-DNA*tti8ffiti:-CtTofc 0 

(i) [2] "CJHSI Lfc/7X; KpCALhmBMds 20 n g$r&M250mM»ittfl::fr A- ? 
^ig&tCigft? (S*100/zl) U 100m I02 x BBS^iB? (50mM N,N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl, / 1. 5raM Na 2 HP0 4 
(pH6. 95) ) &toz_tz&. 5% FCSaS*ODIEMftlfi-e«* L fc6cra -> * - U OCV-lM 
fcS&DU 3% C0 2 #^T35°CT*^]24B#^tg^Lfc o 

(ii) J8£?K$:ISfc#, PBS(-) T'W?r?5feit^, 10% FCS^MMEMigite£ftj$Q U 5% 

co 2 tf&Tzrcx—mBm l t. 

25 (iii)6cm^-l^^»£H:^L967\7V- hK*#ri»;t, £ 6 

*&«ffi^Jl*»ft0. 4mg/ml (D/^^'a7^»B £-£t?tgife£fe!JD L, £ f> fdiSil 

(iv)#Sj3ffl|HI»^ffL-C^5iNBIia (W ^n^S/>BIMM£«) £^d- 
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pCALhraBMdsJCJJKfllSBffidSffft Lfc^fMRBSMIPvuII"C\ / ADNASrffl-ftS 

S&fcfclfcU 7*7^; KpCALhnBMdW^fiSr^n— ^Kffl^TlMF y h £ 

f?v\ ttiaro*fefeflc±l^ BWoiie^ds l =r t°-co^A£;ftfc^M&MJJ&£ 

5 KpCALhraBMd(;MiSg|5fi^-y^f(^^.#Si-^$lJi5g^EcoRir\ »<oy/i* 

(2) y ^^8»i4Jte^^«mr«ae^iijftffl»waacwf^K 

[1] ^U^-f ^yiHtate^-^rffALfc^^^ K (pCALGFBMds) Ofllg 
^7^? KpCALwMdsCOSwallM h \Z.7 UJr^ -i 's^W&M&ftttX Ltz?7 

^7^? KpTracer-OfV (InvitogenttlSD *ffi||JfiSI*PmaCI?8'ffcftT^n->; 
t**i^\ ^fe^Tfeg&S (green fluorescent protein : GFP) b7\s* 
'■>>ittt3HSi L > Oftfr£g&ff0>jt£^££trtl&l. lkb^DNABfrtf^SKX Ltz a 

ztDDmmnt. mmmsmimitLtz??** kpcalwius ( (d - [2] -em 

15 Si) t SrligationU iMK»*SwanB^a*»»*?K«lEft ^ 5 K 

pCALGFBMds (5. 7kb, HI 1 8 ^ OC) 5r1#fc 0 pCALGFBMds (i, GFP t ~7 U^-^^f i/ y 
ifttit^ i »-g»g S K <D itfi^ ^^CAG 7° n - * - ft <D 5?£S 1 oxPSe n 1 7 & 

C2] s^ma-ite* &*ttzten&mmMi<r>mL 

20 £ffll®<7>&£#±lc, ya^~^-/ff^§JloxPie?ii/GFP<i:^^^'f ->^if 
S*ftKfi % (1) - (3] X-vlfz'^ fu^-l *>VBmfeMMfoOimi5 

mtmzx'hz><DX\ cv-iaisio«fwi 12? -r- 

25 f^fli Lf;7°7^? KpCALGFBMds Pi l 1 , f^Kfe^*i8SttWiliR^J(i, 7>t 
■?<<i/y (J**£0. 4mg/ml) &m<.^. SMWiteW 1 a e-<7)^}f A^ilS: 
^lWE8M«ia«:a^-f > ^ n v MS. pCALGFBMds cO^S5r^° -7 
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WM&&*<a&%L<Dm$nzj:'9ft&rzti*>. GFP<D%mmmi,K.. gfp 

478nmOlibfi5t{C < t !JSSft Lfc507nmW*3t*flia!jr5 .1 £ K J: 9 fr 
l\ GFP©3g£tf>3ft^*MS«c (C18, C35) , t»SS©HBfla« (C29, C38) , i3v* 

ifflsa* (ci9, C30) ic^asiifc ut&ttimton**) „ 

rrv »^r/^yy A±^#^f 

»4S!loxPE?iJiXHS!ioxPE9iJi:Wiia^to-frKJ:9, ^7^5 KDNA (ft 
#£DNA) ±K#£-f SlacZite^&TTV / ^-hdit&T^ -5 ~ £ £ 

^SE^Sfcftfc&T^RfcfTofc. ^llf&OIOTi&cDil 9 T'fc 5 (EI 1 7) 
£«0iJ6-CfflKLfc Ki— fflffi&xTrV ^A-XAxALZMOUi, TKJH5i^5#y 
AE^J/f? 4UloxPBB?iJ/lacZae^/X RSloxPEJiJ/SV40©ori& VsK y A 
Ifi?'J/ff£§noxPia?iJ, 25^.A£*iT^'5 0 "0^>f/u^ iHJSfiJ 1 X'^Ltc 

»^®ioxPi23rijBii-e»ii«jia«*.s^^je- v) s im&^tfy A&m/m*m 

loxPKEISrW^STfV ^Y^x(a) if^loxPE?iJ/lacZ®e^/^^M 
loxPE*J/SV40*)ori&tf#y AE*J, UttDNAft) ^U5 0 2 

oOiF^SloxPiE^J^ffALfcmmxTx / VJjVXbCrQftW&TLT?/ V 
^ b&m^"tcZ<Dfcfc<n$}mt#1f;\zm< iM^tLh. Nucleic acids Res.. 
Vol.23, 3816-3821(1995)) , IS \£ 100%<£>ig#*Bfl&-CTx J V 4 (a) t m#; 
DNA(b)#£j*1-SZfcd^ffl£;h.S. S|:KDNA(b) tt, SV40 oriWT'o*-^-^ 
^1-^255, *W<E¥ttil[a©SV40#y AE^HCfcU^nry^Sita&a, lacZ« 
e^tt»aL/il\ ^OHttDNA(b)A^LfciNMa^» $ tC^KSW 6 -Cf^® L 
Itf — Vy hfflllltTr; *^/U*AxCALwM«:i«Sfe$-fr5£, S»ttjR^DNA(b; 
iAxCALwMi^^-CM^^S^^ei <0 . MMloxPE?'J£U^MloxPE^I 
*#2 y Wi-SfW^SrST, ^n^-^-/ff^SiloxPE?iJ/lacZjte^/ '£ 
gSloxPE?iJ/#y AE^WESrWI-ST^/ /u.*<c)#£j£1-3. 
/ ^/^(cJ-miacZite^SSSlU lacZjt&f-fca — KS*x5 * r 

M&vmmT'lt, Kt-ffiSftx.7fy /l^AxALZMOL CreJBSUft**. 7 ' 
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7=V *^*AxCANCre, hffllMTf / ;U*AxCALwM<D 3 W&<» 

V4i\s**&m\zmmm& (cv-iasst l< ficos-i*H/!&) 

tV «M : raoi=9, CreHmm^xTx/ ?^UX : moi=5£fctel5, h'i— 
mm&Z.T'fJ : m oi=10, 30, 60 v 100, 200 o 1 B^co ? Y 

»J6Sr*D*.aF*Lfc 0 3B«, «F*«*l»tPBS(-) ^jWM^ft^Sfc. 0.25%^ 
/u^TA-xt KfttSrADx^-eiO^WittiaSrH^, ftgPBS(-) fcfru X-Gal 

~s $ A / lmg/ral X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 
PBS(-)) &mz_-mUk&Ltz 0 ^*S:Sl9i:$t. 

Ell 912, CTe%m&8kz.Tv i ; *^*&noi=15W-l*M&fc|Rft3*fc» 
^Ofe*t?*>5„ K^- ffl»t7f/ ^^/U^.fiOmoi=60-C(ii^60%, moi=100T 

^-y^ h/sm&^TrV ^/^(Dy; A±{^A^ti, uczatew 

loxPE?iJ£^&3!loxPK?iJ£ OIBJI^flEft-fSlacZiteW, HHKDNA<0fl!&£# L 
T, *-yV FTOt7f / *?4>\,*<r>>fj A±©»£SloxPEyija:XJ|g! 

So 

HJS#J9 
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^^i=^-WK^iiimnmmmm mms) zm^it (ni2 

5 0) 0 

(C3, C7, C8> Cll, C19, C28) fc, *tt-e*lCre«IMi»*T7 f / 
AxCANCre£moi=5T% K^- fflfift^T^y *^*AxALZM0L£moi=10.30, 100. 

n»i=100-CJS$feLfc»£\ 10% (C19) ri»<b30X (C8) < 3fe££iX7t 0 K 

t-Mt7r/ v-^^^?rmoi=300T'^1-5i:, 5fefi$ftfcjHBJStf>ffl 

15 SfcBfcli^L-CWj^as. K^- TOiTf; !>>T/u^©*S:moi=100t?jR 

*389ifc«fco-C\ ^yt"t-^Cre(D#ST, &£MloxPE?'J <!: Ii*fl&;i£ 

25 MloxPE?iJPil|i:l^SSroa*T-jec53EaS!loxPE?!l«sjg^$^5 o $p,^*|6 
W-i^t, Jfr^SUoxPE^JirgasnoxPE^K fc L < lift/£5fi?iJoa!lli 

loxPE?iJ^fl^^-tt(d c t'9, il)^lfflSS€r(±C»i:-t-affJ^KMJ}a-C\ S&*<7) 
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mm^r i om&s&mt. m±m 1 o x pe?ij-c&5 6 

mm^r : 2-54 0>Jfig8E?lj|i, ££SJ 1 o x PE^fe*. 
E?iJ#* : 5 5<7>ME?'Jli. W£M 1 o x PE?y£ji?j|£!|ft»ftjM££3tf 
«t o t^rif-r ^£ftfcE?iJ«Dlry*<rCite5 a 

5 e*j## : 5 6 oaaEE^ijtt, w±m 1 o x piafijir^jn^^as^^^^ 

«fc o fw xf-V >- $ ft fc E?iJco r y f--tr >- x $t-efc 5 0 

e*j»3- : 5 7<7)i£giE?ijf;i, i o x ^m^tmmimvmmL^ts 

<fc o Crf -f ^£ft/iE?iJ<7>-ir yxiffcS, 

e*j##- : 5 8 w&asByijii. i o x pmwkmv&mx&nmL&str 

10 «t 5f-x1^V>'$ftfcE?iJ<7>Ty^i?y;*g|-t-£><5 0 

: 5 9<7>aa£iaa?ijtt N i o x pmwtmimmjmBiiL&istt 

X o \z T'-fJ y £ ft /ilfi^iJOir v * -5 . 

E*J#3- : 6 0 cDj£gifi?iJl2, l o x PE#J£{Hffi»*S«*Bffc£-£tr 

«t 5 1'x-^V > £ftfcE?iJtf>T>^-tyx$T*<fc.5 0 
15 E*J#* : 6 1 CDJ£gE?iJJi, Swa I !) y*--?h%. 
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1 . WT<7>!4JC£ t ogggUoxPffiJi] : 
(^^_^_ MJ ^) ^ 2 #g (T) , 3#@ (G) , 4#g (T) X!15#a 

(a) oiiro5Wi< tb-mmmRVG&B (t) x(i7#a (o <o 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) y ^Crero#ftT"etIP4S!loxPiBy!li<D|HI-e»«fi«jDNAiB. 

(c) y 3^^—- tfCreO??ffiT, |3]-©E?!I^Wi"5 fc 5 — ^OSASiloxP 

2. WT<z>it*«:4>o^HS!loxPieyiJ = 
(a) *J»aPl7r— ^**<75TEO»4SlloxPE?IJIiS3^T, **»<0 8ttii 
U^-f— fitf) ©2#i (T) , 3#g (G) &tM#B (T) OJfiS^P, 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) 'J a^f-*-— KCrecO#?£TT-t»4SloxPgd^Ji:OF^-Cl#^DNA*§ 
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5 loxPE?»Ji:wW-e»ft6«jDNA«a«|^Si£:^j|Bc?>/j:t\ 1 Xli 2Et« 

4 . e?ij#* : 2 6 , mm%- : 2 9 , e?ij#-j§- =30, e?ij*^ :35 x 

: 39. EfllS* : 4 2 XfiE^J** : 4 9 -C^$nSE?iiT'fcS!f * 
* 1 E«^2HS!loxPE?iJ 0 
10 5. m*mite^L4^1rtiWZtm<D£gmiox?%£M$:%-fZDNA u 

6 . 4? ft < t t>-otf)#£I!loxPEMfttfSl3fcJg 1 Xfi 2 £<fc0>£H§SloxP 
E7U*'>fc< £ t-ott5DNA 0 

7. «P*SloxPE?iJia5*S!loxPE?iJoWIlC9fa©Jie^asfllA$nfcffll* 

if 6fBifc<7)DNA 0 

15 8. I>^m&5E?iJ£ko'>&< £ t 2o©8t#131E*tf>XJI?gloxPE 

9 . SvMZjMeSE^Jfc fco 2 oo^JISIloxPE^JWWIw^fSwae^iSff 

A $ ftfcf* 8 faifeo DN A 0 

20 Jja 0 

1 1. Tia^DNA (a) &tfDNA (b) &!)=>\fi—MC r e <73#7£ 
TfcK&£-B\ TEODNA (c) *mzz.bfrht£ZM.ttm&l3&o 

( a ) S^SloxPE^J, jUS^ A&^ft^JS 1 Xtt 2 E«W«JIS!loxPE?iJSr C 
WJW^TfaDNA. 

25 (b) »£SUoxPE?"l, itteT-B&tfDNA (a) t ID C^SSUoxPE^JSr - <75 
flSt-Wi-Sai^DNAo 
(c) DN A (a) K^Tafi^Adsae^BfcHftSftfcDNA. 

z --e. ae^A&trae^Bttzv^cii/iSffiEroae^-efcs. 

12. TffiODNA (a) RUDNA (b) tlia^t-fCr eO^ft 
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T(w£/S£it, Tf£69 DNA (c) Z i: ^fefcSitetf-Mfcfrte. 

loxPga^j i &i/xss!1oxpie?ij 2 ) &t>'ite^ ASrsessioxPEyij i /ae^ a 

/£H§!loxPE?lJ 2 WJMfcff-f 5DNA„ 
5 ( b ) 3E£I!loxPK?iJ 1 . itfii 1 B&VajftSloxPE^iJ 2 * d WJWfcW-fSSIlfc 

D N A e 

(c) DNA (a) Kfc^Tae^Aasae^BlwK&SftfcDNA,, 

w^-c, aeT-A&trAe^Bttuv^iiKcsffiitoae^ -c*>6. 

10 1 2sfitfe<7)£?£„ 

14. a^A^«fie^^ae^t?tt<tv^* i:Sr»«i:-t-5»3R«l 1X14 

i 2ia*©#ffi„ 

15. DNA (a) #MS<£>Sfe£#DNA-e£>'K DNA (b) i^7^^ 
KDNAX»±~*«SSIl^DNA^>r/U^T*)5wi:Sr*MSfc-r5m3ft3fil 1 fc^ 

15 L 1 4 </ *f ix*»^IB*<o^ffi. 

16. DNA (a) ^^flao^^DNA-Cfc 1 !), DNA (b) tmi&ftX" 

1 li^Ll 4 V *-f ixA^^IE*»*ffio 

17. DNA (a) TJS-^lfDNA^-r^^-OlfefeflcDNA-efc^ , DNA 
20 (b) ^9^5 KDNAXIJ-*itRDNA!?^-eife5 it ZW&tf- 

18. DNA (a) ^iDNA^^^feftDNAffc^ DNA 
( b) dMWJSrt-eaaftSi'iS z t (c«fc 9 2*iltDNA ft 5ttft£W1-S ^ 

25 19. DNA (a) (DZ*iDNA^^^^ 5 Tf7 

2 0. M*g(6*^L9^TtL7S^E«WDNASrftfeff±t-W'r5 h?y 

2 1. IS^6^V^L9V^•ftl7i^;I^ISc^DNA*^^51S^o 
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mm 

SEQUENCE L I ST I NG 
< 1 1 0>Suraitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 



< 1 3 0>E4 3 1 7-0 0 

<150>JP 9-331289 and JP 10-273150 
<1 5 1>1 997-1 1-1 3 and 1998-9-28 



< 1 6 0 > 6 1 



< 2 1 0 > 1 
15 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Bacteriophage PI 



< 4 0 0> 1 

20 ataacttcgt ataatgtatg ctatacgaag ttat 

< 2 1 0> 2 

< 2 1 1 >3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 

2 

< 4 0 0 > 2 

ataacttcgt atagtgtatg ctatacgaag ttat 

< 2 1 0 > 3 

5 < 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 < 2 1 0 > 4 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 

ataacttcgt atactgtatg ctatacgaag "tat 

25 

< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 
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34 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0 > 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0 > 6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0 > 7 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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4 

< 2 1 0 > 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 

< 2 1 0 > 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
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5 
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< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5 < 2 1 0 > 1 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 



15 



20 



< 2 1 0> 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 2 
25 ataacttcgt ataatgaatg ctatacgaag ttat 



34 



34 



< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 
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6 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0 > 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 
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< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 6 

ataacttcgt ataatgtctg ctatacgaag ttat 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 

< 2 1 0 > 1 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 
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< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 
<2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 < 4 0 0 > 2 0 

ataacttcgt ataatgtata ctatacgaag ttat 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 
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< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 < 2 1 0 > 2 2 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

< 2 1 0> 2 3 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 2 3 



WO 99/25851 , Q 

ataacttcgt ataatgtatg ttatacgaag ttat 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 
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34 
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1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



34 



34 



< 2 1 0 > 2 9 
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< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

25 < 2 1 3> Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxl' 
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< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 



< 2 1 0 > 3 2 
5 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 



15 <210>33 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag t 

25 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0> 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 

< 2 1 0 > 3 6 
20 < 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag tta 



34 
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< 2 1 0 > 3 7 

< 2 1 1 > 3 4 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 

< 2 1 0> 3 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

15 < 2 1 3> Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 <212>DNA 

< 2 1 3 > Artificial Sequence 



34 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5 <210>40 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 



< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 
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17 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 00>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 

< 2 1 0 > 4 3 
10 < 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 

20 <210>44 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 
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18 

< 2 1 0>4 5 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 5 

ataacttcgt ataatgaatc ctatacgaag ttat 

< 2 1 0 >4 6 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 

< 2 1 0 > 4 7 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 
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19 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 

< 2 1 0 > 4 8 

< 2 1 1 > 3 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 8 

ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0>4 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 9 

ataacttcgt ataatgtgta ctatacgaag ttat 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 
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20 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

10 < 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

20 

< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 2 
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21 

ataacttcgt ataatgtaca ctatacgaag ttat 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 

5 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0 > 5 4 
15 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 < 2 1 0 > 5 5 

< 2 1 1 > 5 2 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 
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< 2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 5 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

< 2 1 0 > 5 7 

< 2 1 1 >6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence o 
Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15<210>59 

< 2 1 1 > 6 0 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 6C 



< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 > D N A 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 
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